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METOANYECKASA PASPABOTKA /UIA TIPEIIOJABATEJIA
1. CamocTosiTe1bHAsA padoTa Kak BaxHeiimas (popma yyedHOro npouecca
no qucuumuinHe «O01as u Heopranudeckasi Xumus» (papmaneBTHYecKHii paKyJIbTeT)
CamocrosiTensHast  paboTa - mnaHupyemas yueOHas, ydeOHO-MCCIeloBaTeNbCKas, Hay4HO-
UCCIIeIoBaTeNbCKas paboTa CTYINEHTOB, BBINOJHJAEMAass BO BHEAYAMTOPHOE (AyJUTOPHOE) BpeMs IO
3aJaHUI0 U IIPU METOAWYECKOM PYKOBOJICTBE IIPENOAaBaTessl, HO 0€3 ero HEelmoCPEICTBEHHOIO y4acTusl
(Ipy YaCTUYHOM HEMOCPEICTBEHHOM Y4YacTUU TMpPENoJaBaTeisi, OCTAaBIIAIONIEM BEIYIIYI0 pOJIb 3a
paboTOoN CTYICHTOB).
CamocTtosiTenpHass pabora crymeHToB B BY3e sABmsercs BaXHBIM BHIOM Y4eOHOWM W HAy4IHOH
JesTelbHOCTH cTyfaeHTa. CamocrodTenbHas pabdoTa CTYICHTOB WIpaeT 3HAYUTENBHYIO pOJb B
pEUTHHrOBON TexHONoruu oOydeHus. B cBszu ¢ »tuM, oOydenne B BY3e Briouyaer B cebsi nBe,
IPAaKTUYECKH OJMHAKOBBIE 1O 00BEMY M B3aMMOBIHMSHMIO HacTH — IpolLecca oOydeHHs U Ipolecca
camooOy4enus. [lostomy CPC nomkHa ctath 3pQeKTUBHOH 1 LeNeHanpaBIeHHOW pabOTON CTyIeHTa.
Konuenmueii MoIepHH3alMd POCCUICKOr0 00pa3oBaHMs ONpEAETeHbl OCHOBHBIC 3a/a4d BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATHU(HUIIPOBAHHOTO paOOTHUKA COOTBETCTBYIOMIETO YPOBHS | MpoduIs,
KOHKYPEHTOCIIOCOOHOTO Ha PbIHKE TPyZAd, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIAJCHOLIETO
cBoell mpodeccuell M OPHEHTHPOBAHHOTO B CMEXKHBIX OOJIACTSIX JESATEIBHOCTH, CHOCOOHOTO K
3¢ dexTuBHON paboTe MO CHENMATbHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K IOCTOSIHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPO(ECCHOHATEHON MOOHIFHOCTH'.
Pemrenne 3Tux 3ama4 HEBO3MOXHO O€3 IMOBBIIMICHHUS POJU CaAMOCTOSITENBHON pabOTHl CTYIACHTOB HaJ
yu4eOHBIM MaTepUalioM, YCHJCHHS OTBETCTBEHHOCTH IIperojaBareield 3a pa3BUTHUE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUPOBaHHE HPOPECCHOHAIBHOIO POCTAa CTYACHTOB, BOCIIUTAHUE
TBOPYECKOW aKTUBHOCTU M MHUIIMATHBEI.
K coBpeMEHHOMY CHEIMATUCTY B 00JACTH MEIUIIMHBI OOIINECTBO MPEABSBISET JOCTATOYHO INIHPOKUN
nepedyeHb TPeOOBaHMMH, Cpedu KOTOPHIX HEMAaJOBA)KHOE 3HAUYCHHE HMMEET HaJM4Yhe Yy BBIIYCKHUKOB
OTpeIeIeHHbIX
HaBbIkoB (KOMITETCHIIUI) W YMEHHUSI CaMOCTOSTENFHO NOOBIBATh 3HAHHSA M3 Pa3IMYHBIX MCTOYHHKOB,
CHUCTEMaTH3UPOBaTh MOJNyYCHHYI0 HH(MOpMAIMIO, AaBaTh OLEHKY KOHKPETHOH mpodeccrHoHambHOI
curyaund. QOpMHUpOBaHHE TAKOTO YMEHHUSI NPOUCXOOUT B TEUEHUE BCEro Inepuoja oOydeHHs uepes
y4acTHe CTYACHTOB B TIPAKTHUECKHX 3aHSATHSX, BBIOJHEHHWE KOHTPOJBHBIX 3aJaHUi M TECTOB,
HamHMcaHWe KYpPCOBBIX M BBITYCKHBIX KBAIM(HUKAIMOHHBIX pabdot. [Ipu 3TOM camocTosiTensHas paboTa
CTYZAEHTOB UI'PaeT PEIIAIOILYIO POJIb B XOJI€ BCEro y4eOHOro mporecca.
1.2. KomneTeHun, BbIpadaThiBaeMble B X0/Ie CAMOCTOATENbHOI PadoThHI 00y4aOMINXCsl M0
muciuiinHe «O01asi M Heopraumueckasi XumMus» (papmaneBTHYeCKHii PaKyJIbTET)

Ne i/ Ne xoMnIeTeHINH DopMyIUPOBKA KOMIIETEHIIMHU

1 OIIK-1 Croco0eH UCTIoh30BaTh OCHOBHBIE OMOIOTHUECKHE, PUZUKO-XUMHUUECKHE,
XMUMHUYECKHE, MATEMATUYECKUE METO/IBI JUIS Pa3pabOTKH, UCCIIEA0BAHUI 1
JKCIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB, U3TOTOBJICHHS JIEKAPCTBEHHBIX
MPEnaparoB

OIIK-1.1 [TpumeHsieT OCHOBHbBIE OMOJIOIMYECKHE METO/IBI aHAJIN3a IS pa3paboTKHy,
WCCIIEJOBaHUH M 3KCIEPTH3bI JIEKAPCTBEHHBIX CPEACTB M JIEKAPCTBEHHOTO
PacTHTEIHHOTO CHIPhS

OIlK-1.2 [TpumensieT ocHOBHBIE (YU3UKO-XUMHUECKUEC U XUMUIECKHAE METOIBI
aHamM3a 17 pa3paboTKH, UCCIEAOBAHUM U 3KCTIEPTU3bI JICKApCTBEHHBIX
CPEICTB, JIEKAPCTBEHHOTO PACTUTENBHOTO CHIPhS U OMOJIOTHYECKUX
00BEKTOB

OIlIK-1.3 ITpumensieT OCHOBHBIE METOB! (PH3UKO-XMMHUYECKOTO aHAIN3a B
M3TOTOBJICHUH JIEKaPCTBEHHBIX MIPENapaToB

OIIK-1.4 IIpumensieT MaTeMaTHYECKHE METO/IbI U OCYLIECTBIIAET MaTEMATHUECKYIO
00paboTKy JaHHBIX, ITOJy4EHHBIX B XOJI€ Pa3paOOTKH JIEKapCTBEHHBIX
CPEICTB, a TAKXKE UCCIICAOBAHUN U 3KCIIEPTU3bI IEKAPCTBEHHBIX CPEACTB,
JIEKAPCTBEHHOT'O PACTUTEIBHOTO CHIPhs M OMOJIOTHYECKUX 00BEKTOB

2. Ilesan u ocHoBHBIE 32124y CPC

Benymas nens opranmsanmu u ocymectsienns CPC nomkHa coBnaaate ¢ enblo 00y4YeHHs CTYAeHTa —
MOTOTOBKOM crienuanvcTa (uiau 0akanaBpa) ¢ BeicuM obpazoBanueM. [Ipu oprannzanmn CPC BaxxHBIM
U HEOOXOIMMBIM YCIOBHEM CTaHOBATCS (OpPMHUpPOBAHHE YMEHHS CaMOCTOSITENbHOW paboThl JUist
npruoOpeTeHNs: 3HaHUH, HABBIKOB M BO3MOXXHOCTU OpraHu3aliy yueOHOW M Hay4HOH JesITeIbHOCTH.



Lenpio caMOCTOATENbHON PaOOTHI CTYyNEHTOB SBISETCS OBIaJeHHE (yHIAMEHTAIbHBIMU 3HAHHSIMH,

pohecCHOHANPHBIMI YMEHUSMH M HaBBIKAMH JIEATEIBHOCTH MO MPOGWIIO (KOMIIETEHIIHSIMHE), OTIBITOM

TBOPYECKOM, HCCIENOBATENBCKON AearenbHocTH. CamocTosTenbHas paboTa CTyIEHTOB CIIOCOOCTBYET

Pa3BUTHIO CaMOCTOSITENILHOCTH, OTBETCTBEHHOCTM W OpPraHU30BAHHOCTH, TBOPYECKOTO TMOJXOAa K

pelIeHuto mpobiaeM yaeOHOro U TpoecCHOHATEHOTO YPOBHSL.

3amagamu CPC B miaHe popMHUpOBaHUS BIMISyKa3aHHBIX KOMITETEHIIUN SBIISFOTCS:

® CHUCTEMAaTH3allMsl W 3aKpelyIeHHE IOTYYEHHBIX TEOPETHUECKUX 3HAHUM U MPaKTHUYECKUX YMEHUI

CTY/JICHTOB;

e yruryOJeHNe U paciIipeHre TEeOPETHIECKUX 3HAHHI;

e (hopMHpOBaHWE YMEHHI HCIIONB30BATh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO AOKYMEHTAIHIO U

CHEIUATBEHYIO TUTEPaTyPY;

® pa3BUTHE IIO3HABATENBHBIX CHOCOOHOCTE W AKTUBHOCTH CTYIEHTOB: TBOPYECKOW WHUIMATHBEI,

CaMOCTOSITETFHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BAHHOCTH,

e hopMHpOBaHHE CaMOCTOSTEIHHOCTH MBIIUIEHUS, CHocoOHOCTEH K CaMOpa3BUTHIO,

CaMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3alluN;

® Pa3BUTHE UCCIENOBATEIbCKIUX YMEHUH;

® HCIIOJIb30BaHUE MaTepHaja, COOpaHHOTO W IONyYEHHOTO B XOJAE CaMOCTOATENBHBIX 3aHATHH Ha

CeMUHapax, Ha MPAaKTUIECKUX U JTA0OPATOPHBIX 3aHATHSX, IPU HAMMCAHWU KOHTPOJIBHBIX (M BBITYCKHON

KBATM(UKAMOHHON paboT), s APQPEKTUBHOW TMOATOTOBKHM K HTOTOBBIM 3adeTaM, HK3aMeHaM,

roCyZapCTBEHHON UTOTOBOM aTTECTAllMU U IIEPBUYHON AKKPEAUTALUH CIIELUAIINCTA

3. Buasl camocTosATEILHON PadoThI

B oOpasoBarenpHOM mpomecce 1o aucnuiuimHe «OO0mas W HeopraHuvyeckass XUMMHSD)

(¢papmaneBTuueckuii (axkyabTeT) BHLICIACTCA JaBa (OJMH) BHA(a) CAMOCTOSTEILHOH pabOThl —

ayJIMTOpHasl, MOJl PyKOBOJICTBOM IPETOAABATENs, U BHEAYJUTOPHAS.

BreayauropHasi camocTosTenbHas paboTa BBITIOTHAETCS CTYICHTOM TI0 33JJaHUI0 TIPETIo1aBaTels, HO 0e3

€ro HEeTOCPEICTBEHHOTO YIaCTHI.

OCHOBHBIMH BUJIAMU CAMOCTOSATEIILHON pabOTHI CTYICHTOB 0€3 Yy4acTHs Mpeno/iaBaTesiei sIBIsSIOTCS:

3.1. CocTaBiienne A0KJIa10B/YCTHBIX pediepaTHBHBIX COOOIEHHUI 110 TeMaM:

Tema 1. XumMu4eckne MeTOAbI HCCIEAOBAHUS B MeJUIIUHE U OMOJIOTHH.

1. OCHOBHBIC 3aKOHBI U TIOHSATHUS XUMUH.

2. Vcronb30BaHWE TUTPUMETPUYCCKUX METOZOB B MEJUIIMHE U B OMOJIOTHH.

3. Uzbpannbie meTonbl aHanmm3a. [IpencraBineHus 0 mpUMEHEHUH WX B METUIIHHE.

4. Oxkcunusl. Kinaccudukanus oxkcunor. CriocoObl nonydyeHus. Gu3nveckre 1 XMMUYECKHE CBOMCTBA.
[IpumeHeHne OKCHIIOB B HAPOIHOM XO3SHCTBE.

Tema 2. ®U3MKO-XMMHYECKHE METOAbI HCCJIEOBAHUS B MeAUIIMHE U OMOJIOTHH.

1. OcuoBanus. Kiaccugukaius ocHopanuii. CriocoObl mostyueHusi. @usznyeckue u
XUMHYECKHECBOMcTBa. [[puMeHeHre OCHOBaHUIT B HAPOJAHOM XO3SHCTBE.

2. Comu. Knaccuduxauus coneii. Criocodsl nonydeHus. Pusnyeckre 1 XUMUYECKHE CBOICTBA.
[IpumeHeHue coneil B HApOJIHOM XO3SIICTBE.

3. Kucnotel. Knaccudukarust kucior. CriocoObl mostyueHusi. Pu3nyeckue 1 XMMUYECKUE CBONCTRA.

Tema 3. Dy1eMeHTBI XMMHYECKOIl TePMOJIMHAMUKH

1. DrneMeHTHl XUMHYECKOW TEPMOAMHAMUKU, TEPMOIUHAMHUKHI PAaCTBOPOB.

2. IlpenMeT W METOABI XUMHUYECKOM TepMOJMHAMHUKH. B3aMMOCBs3b MEXIy IMpolieccamu oOMeHa

BEIIECTB W DHEPrUM B OpraHu3Me. XHUMUYecKas TEpPMOJMHAMUKAa KaK TeopeThdyeckas OCHOBA

OMOPHEePTEeTHKH.

3. OcCHOBHbIE TIOHATHS TEPMOJUHAMHMKH. VHTCHCHBHBIE M OKCTCHCHBHBIC mapaMmeTpbl. DyHKIusA

coctosiHus. BHyTpeHHsisi sHeprusa. PaGora um Terora — aBe (opMmbel mepemayd SHEpruu. Tumb

TEPMOJMHAMUYECKUX CUCTEM (M30JIMPOBAHHBIC, 3aKPBITHIE, OTKPBITHIE). THIBI TEPMOJIMHAMUYECKHIX

poIrieccoB (M30TepMHUIECKIe, N300apHbIe, N30X0pHBIE). CTaHAapTHOE COCTOSHHE.

Tema 4. XumMu4ecKoe paBHOBecHE

1. TlepBoe Hayamo TepMoAMHAMUKU. OHTambnus. CTaHAapTHas SHTAIBIUS OOpa30BaHUS BEIIECTBA,

CTaHJapTHas OHHTAJNBIUSA cropaHus BemecTBa. CTaHgapTHas OSHTANBIHA peaknuu. 3akoH ['ecca.

IIpumeneHre epBoOTo HavYaia TePMOINHAMIKH K OHOCHCTEMaM.

2. Bropoe Hawamo TtepmoamHamuku. OOpaTHMble W HEOOpaTUMbIE B TEPMOJUHAMUYECKOM CMBICIE

nporeccsl. OHTponus. OHeprusa ['nb0ca. IlporHo3upoBaHHe HampaBieHHS CaMOIPOHM3BOJIBHO



MPOTEKAIONIUX TIPOLIECCOB B H30JUPOBAHHOM M 3aKpbITOM CHUCTEMaX, pOJib SHTAIBIUHHOIO U
SHTPONHUIHOTO (pakTOpoB. TepMonnHAMIYECKHEe YCIOBUS PABHOBECHSI.

3. CranpmaptHass oHeprusa [uObca oOpazoBaHusi BellecTBa, CTaHAapTHas odHeprusi [ 'ubOca
Ounosornueckoro okucieHus BeulectBa. CranmapTtHas oSHeprus [ub0ca peakuuu. [Ipumepst
DK3EPrOHUYECKHX W DJHISPrOHWYECKHMX TPOIECCOB, TMPOTEKAIOMMX B opraHusMme. [lpuHnmmn
SHEPTeTHYECKOTO COTPSHKEHUSI.

Tema 5. D1eMeHTHI XMMHYeCKOIl KHHETHKH.

1. IlpenmeTt v OCHOBHBIE TOHATHS XUMHUIECKOH KHHETHKH.

2. XvMuveckass KUHETHKa KaK OCHOBA JUIS W3YYEHHS CKOPOCTEH M MEXaHHW3MOB OHOXMMHYECKUX
npoueccoB. CKOpPOCTh pPEaKIMH, CPEIHSAsS CKOPOCTh pEeaklUUd B HHTEpBaje, HCTUHHAS CKOPOCTb.
Knaccupukanms peakuuii, NpUMEHSIOMMXCS B KHHETHKE: PEAKIMH TOMOTCHHBIE, T'eTEPOTeHHBIE U
MUKPOTETEPOTEHHBIE, PEAKIINH MPOCThIE U CIOXKHBIE (TTapallieNbHbIe, TIOCIeI0BaTeIbHbIE, COMIPSIKEHHBIE,
HenHeie). MoJeKyIapHOCTh DIIEMEHTAPHOTO aKTa PeaKLuH.

3. Kunernueckue ypaBuenus. Ilopsanok peaxkuuu. [lepuon nomynpesparieHusi. 3aBUCUMOCTb CKOPOCTH
peakiui OT KOHIEeHTpanmud. KruHeTHYeckne ypaBHEHHUS pEeaKIHid IepBOro, BTOPOTO H HYJIEBOTO
MOPSAIKOB. DKCIIEPUMEHTAIIFHBIE METOBI OIIPEIENEeHNSI CKOPOCTH M KOHCTAHTHI CKOPOCTH PEaKIIHH.

Tema 6. Katanu3

1. 3aBHCHMOCTD CKOpPOCTH pEakiud OT TeMIepaTypel. TemmnepaTypHbii KO3 (HUIMEHT CKOPOCTH
peaKium U ero OCOOCHHOCTH Ui OWOXMMHUYEeCKHX TporieccoB. [loHSATHE O TEOpHHM aKTHBHBIX
coylapeHui.

2. DHepreTHUecKuii MNpoQuib pEakluW; OSHEeprus axkTHBallMKM;, ypaBHeHHWE AppeHuyca. Poib
crepudeckoro ¢akropa. [loHsTHE 0 TEOPHHU TIEPEXOTHOTO COCTOSHUSI.

3. Katanu3. ['OMOTeHHBIH M TETEpPOreHHBIH KaTanu3. DHEpPreTHYeckuid Npoduiib KaTaTUTHUYECKOH
peakiuu. OcoOEHHOCTH KaTaMTHYECKOH akTHBHOCTH (epMEHTOB. YpaBHeHHe Muxasnuca-MeHTeH H
€ro aHaJms.

Tema 7. YueHue 0 pacTBOpax 3JeKTPOJIUTOB.

1. OcHOBHBIE THITBI XHMUYECKUX PABHOBECHH 1 TIPOLIECCOB B (DYHKIIMOHUPOBAHHUH KUBBIX CHCTEM.

2. Ilporomutrnyeckue peakiuud. KOHKYpeHIMS 3a TIPOTOH: M30JMPOBAaHHOE W  COBMEIICHHOE
MPOTONUTHYECKUE paBHOBecHs. O0IIas KOHCTaHTa COBMEIIEHHOTO MPOTOIUTHYECKOTO PABHOBECHSI.

3. Bydepnoe neticteue. BydepHble cucTeMbl KpOBH: MApOKapOoHaTHAs, (ocdaTHas, reMOrIIOOMHOBA,
npoTenHoBasi. [IoHATHE 0 KUCIIOTHO-OCHOBHOM COCTOSIHUM OpPTaHU3Ma.

4. TlpuMeHeHne peakuy HelTpann3anuy B (hapMaKoTepaIiui: JeKapCTBEHHBIE CPENCTBA C KUCIOTHBIMU
Y OCHOBHBIMHU CBOWCTBaMHU (THIPOKApOOHAT HATPHSA, OKCHI M TIEPOKCH]] MarHus, TPHCAMUH U JIp.)

5. I'ereporenHsle peakiuu B pacTBopax 3JeKTpoiauToB. KoHcranTta pactBopumocTt. KoHKypeHIHs 3a
KaTHOH WM aHWOH: H30JIMPOBAHHOE ¥ COBMEIIEHHOE TETEPOTeHHBIE paBHOBECHUS B PacTBOpax
anekTponuToB. O0IIas KOHCTAaHTAa COBMEIEHHOT'O TE€TEPOT€HHOTO PAaBHOBECHSL.

Tema 8. OcHOBHBIE TUIIBI XHMHYECKHX PABHOBECHI M MPOLECCOB B KU3HEAESATETbHOCTH.

1. YcnoBus oOpazoBaHHMS W PACTBOPEHHUS OCAAKOB. Peakium, Jexariue B OCHOBE 0Opa3OBaHUS
HEOPraHWYEeCKOrO0  BEIIeCTBA  KOCTHOW  TKaHW  THApokcuadochara  kampiuss.  MexaHu3M
GyHKIMOHUpOBaHUST  Kanblui-pocdarHoro Oydepa. Spnenme wnzomopdusma: 3amMelieHue B
ruapokcuipochaTe Kaablusi THAPOKCHA-UOHOB HA MOHBI (hTOpa, MOHOB KAIBIHMS HA HOHBI CTPOHIIMSL.
OCTEeOoTpOITHOCTH METAJLIOB.

2. Peaknuu, nexxamue B OCHOBE 00pa3oBaHMS KOHKPEMEHTOB (TIOYEUHBIX KaMHEH): ypaToB, OKCAJIaTOB,
KapOOHATOB.

3. [lpumeHeHune XJI0puIa Kanblus U Cyib(ara Maraus B Ka4eCTBE aHTHIOTOB.

4. Peakumu 3amenieHust JuraHiaoB. KoHCTaHTa HECTOWKOCTH KOMIUIEKCHOTO WOHA. KoOHKypeHIms 3a
JUTaHIl WIA 32 KOMIUIEKCOOOpa3oBaTellb: H30JIMPOBAHHOE M COBMEIICHHOE PaBHOBECHS 3aMELICHUS
nurannoB. OOmIas KOHCTAaHTa COBMEIICHHOTO paBHOBECHS 3aMellleHHsl JuranjaoB. HHepTHhie u
naOWIIbHBIE KOMIUIEKCHI.

5. TlpexacraBieHus: O CTPOCHHH METAUIOPEPMEHTOB W JAPYIMX OWOKOMIUIEKCHBIX —COCIUHEHUH
(reMorIO0MH, ITUTOXPOMEI, KoOamaMuHbl). DHU3NKO-XMMHUYECKHE MPHHIMIBI TPAHCIIOPTa KHCIOpOaa
reMorjaoOMHOM. MeTayno-IuraHIHeI TOMEoCTa3 U IPUUMHBI €r0 HapyLIeHHUS.

6. MexaHn3M TOKCHYECKOTO ACHCTBHS TSDKEIBIX METAUIOB U MBILIbSIKA HA OCHOBE TEOPHU KECTKUX H
MATKuX KucaoT ¥ ocHoBaHn# (JKMKO). TepmoanaamMuyeckue MPUHIMITGL XEIaTOTEPAITHH.

7. TepMonvHaMUYECKHe TPUHIMIBI XelaToTepanud. MexXaHu3M [UTOTOKCHYECKOTO JeHCTBHA
COEJIMHEHUH TIaTHHBI.



8. OxucmuTenbHO-BOCCTAaHOBUTEIBHBIC (PEJOKC) peakimi. MeXaHu3M BO3HUKHOBEHUS DJICKTPOJHOTO U
penokc-oTeHIManoB. YpapHenne Hepncra-Ilerepca. CpaBHUTENBbHAas CHIa OKUCIUTEIICH |
BoccTraHoBUTede. [IporHo3upoBaHHe HampaBiICHUS PEIOKC-IPOLECCOB IO BEIWYMHAM PEIOKC-
MOTEHIIUAJIOB.

9. KoHcTaHTa OKHCIHTEIBHO-BOCCTAHOBUTEIBHOTO TMpoliecca. BiHSHUE JMTaHJIHOTO OKPYKECHUS
[EHTPATBHOTO aTOMa Ha BEIWYHMHY peAOoKC-TIoTeHImana. DU3NKO-XUMHUYECKIe MMPUHIIAIBI TPaHCIIOpTa
9JIEKTPOHOB B DJICKTPOHOTPAHCIOPTHOW LM MUTOXOHApui. OOmue MpeAcTaBiIeHUs O MEXaHHU3Me
JEHCTBUS peToKC-Oy(EepHBIX CUCTEM.

10.Tokcuyeckoe MAEHCTBUE OKHCIAUTEACH (HUTpaThl, HUTPHTBHI, OKCHAbI a3zora). (0e3BpeKHUBaHHE
KHCIIOpOJa, TMEepOKCHUAAa BOAOPOAA U  CyNEepOKCHA-MOHA. IIpuMeHeHHe pefoKc-peakiuii A
JIETOKCHKAIIHH.

Tema 9. ®U3NKOXUMHUSI TUCTIEPCHBIX cMcTeM U pacTBopoB BMC.

1. AncopOuuoHHBIE paBHOBECHS M NIPOLIECCH HAa IOJBIKHBIX TPaHHLaX pasaena das.

2. TloBepxHocTHas »Heprusi [ m60Oca ¥ TMOBEPXHOCTHOE HaTsDKEHHE. AncopOuums. YpaBHenue ['nmbOca.
IToBepXHOCTHO-aKTUBHBIE W [MOBEPXHOCTHO-HEAKTHBHBIE BellecTBa. lI3MeHeHHWe MOBepXHOCTHON
aKTUBHOCTH B ToMororudeckux psagax (IIpasumo TpayGe).

3. HN3orepma ancopOuun. OpueHTalMs MOJIEKYIN B TOBEPXHOCTHOM CIIO€ U CTPYKTypa OMoMeMOpaH.

4, dwsudeckas amcopOmus W xeMocopOmusa. AICopOIs ra3oB Ha TBEPABIX TeldaxX. AmcopOmms u3
pacTBopoB. YpaBHeHue JleHrmiopa. 3aBHCHMOCTh BEIHYMHBI aACOPOIMU OT Pa3IHYHBIX (PAKTOPOB.
[TpaBuio BeIpaBHUBAHUS TOISAPHOCTEH.

5. UzbuparenbHas amcopOius. 3HAUCHHUE aJCOPOIMOHHBIX IPOIECCOB IS JKU3HEICATECIHLHOCTH.
OU3NKO-XUMUYECKAE OCHOBBI aJICOPOIMOHHONW Tepamuy, TeMOCOpOIHY, TPUMEHEHHS B MEIHULINHE
WOHUTOB.

6. ITomyueHue U CBOWMCTBA AUCIIEPCHBIX CUCTEM.

7. TlomydueHue CyCHEeH3MM, SMYIbCHH, KOJUIONIHBIX PACTBOPOB. MOJNEKYISPHO-KHHETUIECKIE CBOHCTBA
KOJUTOMTHO-IMCIIEPCHBIX CHCTEM: OpOYHOBCKOE IBWXKEeHHE, IU(QY3us, OCMOTHYECKOE [aBJICHUE,
CeMMEHTAI[MIOHHOE PAaBHOBECHE.

8. manus, snekrpoauanus, ynbTpaduibtpanis. OU3NKo-XUMHUUECKUE TPUHIUIBI QYHKIHOHUPOBAHUS
HCKYCCTBEHHOH IOYKH.

9. OnTHYeckue CBOMCTBA KOJJIOUIHO-AUCIIEPCHBIX CUCTEM: pacceMBaHue cBeTa (3aKoH Paes).

Tema 10. PU3NKOXMMHA MOBEPXHOCTHBIX SIBJICHMIA.

1. DAeKTpOKWHETHYECKHEe CBOMCTBA KOJUIOMIHO-AHMCIIEPCHBIX CHUCTEM: IIEKTpodope3 M 3IEKTPOOCMOC,
MOTEHITUAN TEYCHUS U MIOTSHIINAT CEIMMEHTAIIH.

2. CpolicTBa AMCIEPCHBIX CHCTEM: CTPOEHHE JBOHHOTO JIEKTPUYECKOTO CIOS. DNEKTPOKHHETHUECKHUMA
MOTEHITUA U €T0 3aBUCHMOCTh OT Pa3IMYHBIX (PAKTOPOB.

3. YcroWumBOCTh JHUCTEpPCHBIX cucTeM. CenuMeHTAllMOHHAs, arperaTUBHas W KOHJICHCAI[MOHHAs
YCTOMUYUBOCTB JIM030J1€i. DaKTOPBI, BIUSIOINE HA YCTONYMBOCTD JIMO30JIEH.

4. Koarymsmus. Ilopor koarynsiuu u ero omnpeaenenue, mnpaswino Ilymene-Iapnu, sBienue
npuBbIkaHus. B3amMHas koarymsnusa. [loHsTHe 0 COBpeMEHHBIX Teopusx Koaryisaiuu. KommowmHas
3alIUTa U MeNTH3aLHs.

5. Komnmounnsie [TAB (moBepXHOCTHO-aKTHBHBIE BEIECTBA), OMOIIOTHYECKH BaKHBIE KoJutouaHbie [IAB
(MBITa, AETEpreHTHl, KENYHbIE KHUCIOTHI). MuremiooopasoBanue B pactBopax I[IAB. Omnpenenenue
KPUTHYECKOHN KOHIIEHTPAIIUH MHUTIEIII000pa3oBaHus. JIMITOCOMBI.

6. CaoiicTBa pactBopoB BMC.

7. OcobenHoctu pactBopeHusi BMC (BBICOKOMOIIEKYISIPHBIX COEIUHEHHN) KaK CIIEACTBHE WX
cTpykTypel. Popma Makpomoiekysn. Mexanusm HaOyxaHuss u pactBopeHuss BMC. 3aBucumoctsb
BEJIMYMHBI HAOyXaHHs OT Pa3IMYHBIX (PaKTOPOB.

8. AnomanpHas Bs3kocTh pacTBopoB BMC. Vpasnenme [lrtayamurepa. Bs3kocTh KpoBH UM JIpYTuX
OMOJIOTMYECKUX KUAKOCTEH.

9. OcMmoTrnYeckoe JaBJIEHHE pACcTBOPOB OwomojauMepoB. YpaHenue [amrepa. I[1oJH3IEKTPOIUTHI.
W3oanekTpudeckas TOYKa HW METONBI ee ompexeneHus. MemOpanHoe paBHOBecue JloHHaHa.
OHKOTHYECKOE AAaBJICHUE TIJIa3Mbl U CHIBOPOTKH KPOBH.

10.YcToiiunBOCTH pacTBOpOB OHOMONIMMEPOB. BricanuBanue OuomnonumepoB u3 pactBopa. Koanepsamus
Y ee poJIib B OMOJIOTHYECKUX CHCTEMAX.

11.3Hayenue SBIEHAS CMadYMBaHUS 111 OMOIOTHYECKUX OOBEKTOB.

12.CtpykTypHO-MEXaHUYECKHE CBOMCTBA IUCIIEPCHBIX CHCTEM.

13.du3nKo-XxuMHUs a3pO30JIei.



Tema 11. CTpoeHne aToMa H XMMHYECKasl CBA3b.

Crpoenmue sekTpoHHON 00010ukH atoma 1o H. bopy u 3 Pesepdopuny.

KBaHTOBO-MexaHMUYECKasE MOJICNTb CTPOCHHS aTOMA.,

VYpasuenue [Ipenunrepa. [loHATHE 0 KBAHTOBBIX YUCIIAX.
OnekxrpoHorpaduueckue Gopmynsl atomoB. [IpaBmno Kmeukosckoro. [lpwanmm Ilaymu. I[Ipasumo
XyHpa.

5. PazButue npeacTaBieHUi 0 MPUPOJIE XUMUIECKOM CBS3H.

6. ['eomeTpus CBS3M U MOJICKYITBI.

7. Xumusi OMOTEHHBIX 3JICMEHTOB 1A rpymmbL.

8

9

o =

XuMust OMOTEHHBIX 3JIEMEHTOB 2A TPYTIITHI.
TokcnuHOCTH OEpHILTHS U Oapusl.
10.Meauko-6ronornyeckoe 3Ha4eHUe HIEeMEHTOB 36 rpynmsl.
11.Meauko-61onornyeckoe 3Ha4eHUe FNEMEHTOB 45 rpymibI.
12.Menuko-6ronornieckoe 3Ha4eHUE HIEMEHTOB 5B rpymimsbl.
13.Menuko-0nooru4eckoe 3HauCHUE MapraHIa.
14.Menuko-61onornieckoe 3Ha4eHUe HIEMEHTOB 85 rpymmsbl.
Tema 12. XuMus OHOTeHHBIX 3JIEMEHTOB.
Menuko-6nonorndeckoe 3Ha4YeHHe COeTUHEHHI Me/IH, cepedpa, 30J10Ta.
Menuko-01oorHuecKoe 3HaYeHUE COeTMHEHNH IHKA.
PryThOprannueckue coeqHEHUSI.
CoennHEHUS PTYTH, B KAYE€CTBE JIEKAPCTBEHHBIX CPEJICTB.
KaJMHI KaK TOKCUKAHT OKPY>KalOLIeH Cpe/ibl
Menuko-01oorHuecKoe 3HaueHUE SIEMEHTOB 3 A TPYIIIbI.
Mennko-61onornuecKoe 3HaYeHHEe HIEMEHTOB 6A TPYTIIIHL.
Menuko-01oorHuecKoe 3HaueHUE SIEMEHTOB SA TPYIIIbL.
. OOHapy>XeHHUE MBIIIbSIKA B OUOJOTHYCCKUX 00BEKTaX.
10 Mennko-01onornaecKoe 3HaYeHHEe HIEMEHTOB 7A TPYTIIHL.
11.Menuko-0noIoruveckoe 3HaYeHUE SJIEMEHTOB 4A TPYIITIHL
3.2. PenieHne CUTyallMOHHBIX 3224
Tema 1. Xumu4eckne MeTOAbI HCCIEAOBAHUS B MeIMUIMHE U OUOJIOTHH.
3amaga Ne 1. TIpu B3aumoseiicteun okcuaa azota (1) ¢ kuciaopoaom u3 aByx 00bEMOB okcua azora (11)
U OJHOTO 00BEMa KHCIOpOAa TOJY4arTCs JBa 00béMa HOBOro rasza. YcraHoBuTe (opmyiy
obpasytomerocs rasa.
Pemenne: Tak kak B paBHBIX 00BbEMAax Tra30B MPHU MPOUYUX PABHBIX YCIOBHUAX COJEPIKUTCS OJUHAKOBOE
YHUCIIO MOJIEKYJI, TO U3JJaHHBIX 3a]]a4d HETIOCPEJCTBEHHO BBITEKAET, YTO KaXK/bIe JBE MOJEKYIBl OKCHJA
asota (I1) , B3auMoeiicTBYS ¢ OJIHOI MOJICKYJION KHUCIIOpOoaa, 00pa3yeT JIBe MOJICKYJIbI HOBOI'O Tasa.
0O0603HaYMB cocTaB MOJIEKyJ oOpasytomierocs raza opmymnoit NXOY , MOXKHO BBIPa3UTh MPOUCXOISATIYIO
peaxIuio ypaBHEHHEM:
2NO + 02 = 2NxOy
[Moncuer yncna aTOMOB a30Ta ¥ KHCJIOPOJa B JIGBOM 4acTH ypaBHEHHS TOKa3bIBaeT, YTO B COCTAaB JBYX
MOJIEKYJI HOBOTO Ta3a JIOJHKHBI BXOJWTH JIBa aTOMa a30Ta U YeThIpe aTOMa KHCIOPO/a, T.€. YTO MOJIeKyJia
€ro COCTOMT M3 OJIHOTO aTOMa a30Ta | JABYX aTOMOB kuciopoja. CienoBartensHo, popmyna raza: NO2 .

©CoNoOAWNE

3agaua Ne2: [1pu ropernn merana CH4 oOpasyercst yriekucislii ra3 1 BoasHoW nap. KakoBel oTHOLIEHUS
MEXIY 00bEMaMM y4acTBYIOLINX B PEAKIMU Ta30B, €CIIM OHU U3MEPEHBI IPH OJIMHAKOBBIX YCIOBUAX?
Pemrenue: Ilpu momHOM cropaHuu MeTaHa Ha KaXIylo €€ MOJEKYJIy PacXOAYIOTCS JBE MOJEKYJBI
KHCJIOPOJIa B PE3YNbTaTe Yero o0paszyercst oJiHa MOJIEKYJIa YIJIEKHUCIIOTO ra3a U JBE MOJIEKYJIbl BOASHOTO
napa:

CH4 + 202 = CO2 + 2H20
DTO 3HAYUT, YTO U3 OJHOTO O0OBhEMA MeTaHa M NIBYX OOBEMOB KHCIOpOJaA TOMYyYaroTCs N1Ba 00BEMA
BOJISTHOT'O TIapa U OAMH 00BEM YIJIEKHCIIOTO ra3a, U3MEPEHHOT'0 MPH TeX K€ YCIOBHSIX.
ITo 3akony I'eii-JItocaka mpu MOCTOSTHHOM JIaBJICHHU O00BEM Tra3a M3MEHSETCS MPSMO MPOIIOPIHNOHATIHEHO
abcomoTHOH Temmeparype (T):

VIN\T2 = V2\T2 wmm VAT = const

P = const (u306apuueckwii mporecc)

3anaua 3. Berauciure AH®, AU, AG® u AA® s peaxnmn



ZCOZ(F) =2CO (r)+ 02 ()
Omnpenennre, BO3MOXXHO JIM CAMOIIPOU3BOJIBHOE ITPOTEKAHNE PEAKIINHU MPU CTAaHAAPTHBIX YCIOBHUSX.
Pemenne: Bocmonb3oBaBIIMCH JaHHBIMH, NpPHUBEIACHHBIMU B [IpniokeHuH, paccuuTaeM TEIUIOBON
3¢ deKT peakuu Npu MOCTOSHHOM JIaBICHUU:
AHor: ZniAHofnpm1 — ZniAHOf“CXZ
= 2AH% co+ AH’0p— 2AH % cop =
= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJI»/MOb.
H3meHeHnne BHYTpEHHEH SHEPTHH CBSI3aHO C U3MEHEHUEM DHTANBIUK 3aBUCHMOCTHIO: AU°=
AH°~ AnRT,
rae: AN — I3MEeHeHre YrCiia MOJIeH Ta3000pa3HbBIX BEIIECTB B XO/I€ PEaKIiH,
An=3-2=1;
R — yHuBepcanpHas razoBas moctossHHas (8,3 14x10 %k Jx/MombeK);
T =298K.
CrnenoBaTenpHO:
AU0,= 565,62 — 8,314x10 %6298 = 563,14 xJI>x/MOJIb.
Jlns pacuera AG®, HalizieM peBapUTENbHO H3MEHEHHE SHTPOIIHM:
AS°=25%0 + S°00— 28°con =
= (2x197,48+205,03) — 2x213,66 = 172,67 JIxx/MonaneK.
Torma n3menenne sueprun [ m66ca OyneT paBHO:
AG®= AH°~ TAS’= 565,62 — 298e172,67x10 > = 514,16 xJ[/MO0Ib.
Teneps onpenenuM u3MeHeHHe 3Hepruu I'enbMrossna:
AA°= AU%— TAS’= 563,14-298172,67x10 %= 511,68 kJ>x/mMoub
[Tonoxurenbable 3HaueHus BenmnanH AG®, u AA® yKa3pIBaloT Ha TO, YTO IPH CTAHIAPTHBIX yCIOBHSIX
peaxius He OyJIeT CaMOMPOU3BOIBHO HJITH B IPSIMOM HAIPABICHUH.
Tema 2. ®U3UK0O-XUMHYECKHE METO/ABI HCCJIETOBAHNS B MeIHI[MHE U OHOJIOTHH.
3anmaga Nel: [Ipu 27 rpagycax C 06s€M raza pasen 600 mi. Kakoit 00w€m 3aiimer ra3 npu 57 rpagycax C,
€CJIH JaBiieHue OyIeT OCTaBaThCs MOCTOSHHBIM?
Pemrenne: O003HauMB HCKOMBII 00BbEM depe3 V2, a COOTBETCTBYIONIYIO eMy Temreparypy depe3 T2. Io
YCIIOBHIO 33/1a4H:
V1=600 mn
T1=273+27=300 K
T2=273+57=330 K
[ToacTasnsist 3T 3HaUEHUA B BhIpaXkeHUe 3aKoHa [ eii-Jlrocaka, momydum:
60\300 = V2\330 , otkyma
V2 =600*330\300 = 660 M.
3amaga Ne2: Vmerorcs nBa cocyna, 3allOJIHEHHBIX CMECSMHU Ta30B: a) BOAOPOAOM H XJIOpoM; 0)
BOJIOPOZOM W KHCIOpOoAOoM. Kak m3MeHHTCS naBlieHHE B COCyNax MPH MPOIYCKAHWW 4Yepe3 dTH CMECH
3IEKTPUIECKON UCKPHI?
Pemenwue: [Ipu mporryckaHny UCKPBI Ta3bl pEArupyroT O CIEIYIOIIUM YPAaBHEHHSM:
H2 + Cl2 = 2HCI Q)
2H2 + 02 = 2H20 2
W3 ypaBuenuss peakumu (1) BuaHo, uro 1 Momb Bogopona W 1 Moib Xjopa oOpa3yloT 2 MOJb
xyopoBoioponaa. CrieoBaTebHO, KOJIMYECTBO BelecTBa ( B MOJISIX) Ta3za mocie peaknuu (1) ocraéres
0e3 n3MeHeHns, 00BEM ra30BOi CMECH TaK)Ke He MEHAETCS, [IOATOMY U JIaBIIeHHE B COCYZE HE MEHSIETCS.
KonmdecTBo BemecTBa rasza mocie OKOHYaHMs peaknuu (2) yMmeHspmaercs B 1,5 pasa, cienoBaTeinbHO,
W3MEHUTCS U JaBiieHue. B yclioBuM 3a1a4i HAMEPEHHO HE OTOBOPEHO,
[IpuBomuTCS M CMECh K HOPMAJIBHBIM YCJIOBHSAM WM HET. J[Js OTBeTa Ha MOCTAaBIEHHBIA BOIPOC 3TO
HECYIIIECTBEHHO: JIOITYCTUM, YTO CMECh OCTAHETCS TPH BBICOKOH TeMIiepaType, Torna o0pa3oBaBIIasCs
BoJIa OyJIeT HaxXOJWUTHCS B MapooOpa3HOM COCTOSHHM W JIABJICHHE TIOCIE PEaKIUU yYMEHBINUTCS JIIs
CTeXHMOMETpHUECKON cMecH B 1,5 pasa, Kak ObIJIO MOKa3aHO BBILIE; €CIIM e CMeCh OyleT NpuBeneHa K
HOPMAJIBHBIM YCJIOBHAM, JaBJICHUE CMECHU emé 60.]'[66 YMCHBUIUTCHA 3a CUET KOHACHCAIIUU ITapOB BOIbI.
3AKOH BOWJIA-MAPUOTTA
[Ipuy nmocTosAHHOW TeMmepaType JAaBl€HHE, M[POM3BOIMMOE JaHHOM Maccol Tas3a, OOpaTHO
NPONOPLUUOHAIBEHO 00BbEMY Ta3a:
P2\P1 =V1\V2 wmm PV = const
T = const (M30TepMUYECKHIA TTPOIIECC)



3amaga Ne3. JIms peakiiuu KpeKWHTa METaHa
CH4 ) = C (T) + 2H2(F) + AH;
Ucnons3ys nannasie [punoxenus, paccuyuTtaThb AGOrzgg u AAorzgg. Onpenenurs,
BO3MOJKHO JIU CAaMOTIPOUM3BOJILHOE MTPOTEKAHUE JJAHHON pEeaKIUy NPy TeMIIepaType
298 K.
Pemrenne:
1) Bocnons3oBaBmuck ganabiMu [punoxeHvist
(AGOfcm =" 50,85; AGOfC(T) =0; AGOfHZ o= 0 x/Ix/Momb),
paccuntaem AG’(im3meneHue sHepriu ['u66ca)
AGOI‘: Zni AGO fopon. = Zni AGOf Hex. AGOf C (1) +2 AGO fu2(r)~ AGO fCH4 (1) =
=0+2-0-(-50,85) =+50,85 xJIx
2) [ns pacuera AAOrBOCHOHB3yeMCH COOTHOIIICHHEM MEX Y AGOrI/I AAOr:
AA’= AG’~ AnRT,
rae An— U3MCHEHUE YHCiIa MOJISH ra3000pa3HbBIX BEIISCTB B XOJIC PEaKIUH,
R - yauBepcampHas ra3oBasi OCTOSHHAS
Haxomum An: AN = X Nppon - 2Nuex =2-1=1
Orcropa:
AA%=50,89 - 1- 8,314 - 10 298 = 48,41 kJI,
T.K. AGOrzgg u AAOrzgg > 0, To mpu 298 K  HEBO3MOKHO CaMONPOM3BOJIBHOE NMPOTEKAHUE AAHHOU
peaxIuu B MPSIMOM HaTPaBJICHHH.

3anaga Ne 4. Jlng peakiyy KpeKUHIa MeTaHa
CH4 = C (1) + 2H2(F) + AHOr

Paccunratn AHOr, UCIOJIB3Ysl 3HAUCHUE CTaHAAPTHBIX TEIUIOT CropaHusi BemecTB (1/]x/Mob): AHOC CH4 (r)
=-890,31; AH ¢ ) = -393,51; AH . 5 () = -285,84
OnpenennuTts 3K30- WIH SHAOTEPMUIECKOHN SBISIETCS JaHHAS PEaKIIHSL.
Pemenune: B cooTBeTCTBUM CO clIeACTBHEM 3akoHa I'ecca:
AHor = Zni AHOC ucx. - Zni AHOC npon. —
= AH® cria (o~ (AH ¢+ 2 AH e 1z ) =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 xJIx

T.K. AH°r> 0, peakuus SBISETCS SHIOTCPMUYECKOM.
Tema 3. JieMeHTHI XUMUUYECKOIi TEPMOTNHAMUKHI

0
3anaya 1. Paccunraiite BeuunHy AS s JUTSE TIpolecca
Na,O(t) + H,00x) — 2NaOH(r)

,MICIIOJIb3Ys 3HAYCHUSA CTaHAAPTHBIX 3HTp0HHﬁ BCHICCTB.

0 —_ .
P e w e H u e:Mcnionb3ys cipaBoYHbIE JaHHBIE §°(NaOH) =64,16 //(mom -K) ,

S°(Na,0) =75,5 Ix/(moms -K) S°(H,0) =70 J/(monb K)
AS%g5 = 2:S°(NaOH) — [S°(Na,0) + S°(H,0)] =

0
,paccUnuThIBAEM AS 205 .

0
2-64,16 — (75,5 + 70) = 17,18 J[x/K.OTBeT: SHTPONHUS yMEHbBIIIACTCS. AS xp - -17,18 Ix/K.

0
3anava 2. Paccunraiite m3smenenue suepruun [ no6oca (AG 298) st mporecca

— o
NaZO(T) + HZO(}K) 2NaOH(7) MO 3HAYEHUSIM CTaHJApTHBIX dHepruii [ mo60ca oOpa3oBanums
BemiecTB. Bo3MOXKHO T caMONPOU3BOJIFHOE MTPOTEKAHUE PEAKINH IIPH CTAaHAAPTHHIX ycIoBHIX U 298 K?

_ 0
Pemenue: [Ipu cranaapTHBIX YCIOBHSX (T =298K ) AG 29 MOJKHO pacCUUTATh KaK pa3HOCTh
cyMmapHo# 3Heprun ['n606ca 00pa3oBaHus MPOILYKTOB peakiuy U cyMMapHoi sHeprun [ mobca
00pa3oBaHMs UCXOJHBIX BEIIECTB, C YUETOM CTEXHOMETpruiecKkuXx ko3ddunuentos.Heobxoaumele

D -
CIIPaBOYHBIE JaHHBIE: AG"r(NaOH) =- 3811 KMMOHB.

AGY% (Na,0) = —378 kJlx/momb, AG% (H,0) = —237 xJIx/Momb
AG%g5 = 2-AG’% (NaOH) — [AG’; (Na,0) + AG% (H,0)] =



= 2.(-381,1) — [-378 + (-237)] = —147,2 &/l

0
3HaueHue AG 298 OTPUIIATETHHO, TIOATOMY CaMOIPOU3BOILHOE MPOTEKAHNE PEAKIIMHA BO3MOXKHO B
pssMoM HampaBiieHnd. OTBET: BO3MOXKHO; —147,2 kJIk.

3amaga 4. Hamumurte ypaBHEHHE peaklIMU CropaHds MeTaHa.BeluuciuTe CTaHIapTHYIO TEIUIOTY
00pa3oBaHMs METaHa, €CIIM €r0 CTAHAAPTHAs TEIUIOTA CTOPAHUS
AH®. = -890,31 kJ[x/MOIB
[TpoayKThI cropaHusi HIMEIOT CIIEIYIOIINE TeII0Thl 00pa3zoBanus (k/[JK/Moiib)
AH® con iy = -393,51; AH% 120 (s = -285,84
Pemenue:
Hamummre TepMoXuMuUecKoe ypaBHEHNE peakliy CTOPAaHUs METaHa
CH, ) + 20, () = CO, i+ 2H,0 o + AHY,
B cooTBeTcTBMU CO creACcTBHEM 3aKOHa [ecca:
AHOr: ZniAHOfnpou 'ZniAHOf uex. —
= (AH co2 9+ 2 AH 1120 o) — (AH g o+ 2 AH% 02 )
C npyroii CTOpOHBL: AHOr = AHOC CH4 (1)
Torma: AH’. cuq ®= (AHOf co2mt 2 AH% 120 ) — (AHOf cHa (T 2 AH% o, )
-890,31 = (-393,51 + 2. (-285,84) ) — (AH cp4 o+ 2-0);
- 890,31 = '393,51 - 571,68 - AHOf CH4 (r)
AHOf CH4 (r) — '74,88 KI[)K/MOHB.

Tema 2. OCHOBHBIE TOHATHS U 3aKOHBI XUMHYECKOM TEPMOANHAMUKH U TEPMOXUMHH.
3anmaga 5. Wcnons3ys ypasaenne Kupxrodda mis HeOOmbIIoro reMnepaTypHOro HHTEpBalia PacCUYUTaTh
TernoBoi 3 deKT peakun
CHgOH(F)+3/2 OQ(F)ZC Oz(r)‘f'szO(r)
npu Temmeparype 500K u mapnennn 1,0133x10° ITa.

Pemenwue: [1o maHHBIM TPHITOKEHHS CHAYaJa pacCUUTHIBaEM TeTuToBor A ekt peakinu mpu 298K:
AH’ 208 = (AH’fcoz + 2 AH’t 1120) — (AH f crison +3/2AH % o) =

= (—393,51-2x241,8) —(-201,00 + 3/2x0) = —676,13 x{x/M0Ib.

3uast AH', 293, MOKHO IO ypaBHEeHUIO Kipxrohda paccuurars TemioBoit adhdext peakimu mpu SO00K:
AH’ 12 = AH 11 + AC°y(T, - Ty)

rae AC®, — M3MEHEeHHE TEIIOEMKOCTH B X0/ peakiii. Ero MOXHO ONPEAeInTh TAKUM 00pa3oM:
ACop = z‘fnicpinpo;[. - zniCpi ex. —

= (C%co2 + 2C°Pprao) — (C°person — 3/2 Coho2) =

= (37,11+2x33,56)—(43,9-3/2x28,83) = 17,10 Ix/MonpK

W 3HauMT, TeruioBoi 3¢ dekr peakiun npu S00K pasen:

AHor 500 — AHor 208 T ACOP(500—298) =

=-676130 + 17,1x202 = 672676 x/monb = —672,676 k]1>k/MOb.

Tema 2. OcHOBHBIE MOHATHS U 3aKOHBI XUMHUYECKON TEPMOAMHAMUKH U TEPMOXUMHH.
3anava 6. 3HaueHwe CTaHIAPTHOH SHeprun [ nbOca AG®, peakiuu
CHgCOOH(r)+C2H5OH(r):CH3COOC2H5(F)+HQ_O(F)
paBHO —3,434 k/Ix/mMonb. Berauciure koncTanTsl paBHoBecus K, u K. Kakos OyzeT coctaB paBHOBECHOM
PEaKIMOHHOM CMECH, €CJIM B PEAKIMIO BBEAECHBI | MOJIb KHCIOTHI M 2 MOJIs criupTa?

Pemenue: Bocnonbzyemes cootnomennem AG®= — RTInK,, u3 kotoporo nonyuaem
AG’ - 3,434
InKy=— =— = 1,386
RT 8,314x10°x298
u 3HaunT K= et =3 9989 ~ 4.
K.=K,(RT) ™", atak kak An =2 -2 =0, to K.= K,= 4.
Jiis Toro, 4ToOBl OTBETHTH HAa BOIPOC O COCTABE PAaBHOBECHOM PEaKIHMOHHON CMECH, HEOOXOOUMO B
0011eM BHIe IPOAHATM3UPOBATh HAYAIBHBIA U PABHOBECHBIN COCTAB PEAKIIMOHHON CMECH:

CH3COOH + C2H50H = CH3COOC2H5 + Hzo
HUcxonabii 1 2 0 0
COCTaB, MOJIb
PaBHoBecHEBIN 1-=x 2—x X X
COCTaB, MOJIb




BbIpa3suM KOHCTAHTY PaBHOBECHS Ye€PE3 PABHOBECHBIE KOJIMYECTBA MOJICH BEIECTB:
X X
K=—=4
(1—x)(2-x)

" pCUIMM YpaBHCHUC OTHOCUTCIILHO X!
x*=(1-x)(2-x)= 4; x*=(2-3x+x°)=4; x*=8-12x+4x%; 3x*—12x+8=0
D = V144-96=6,928; u 3HauuT
12 + 6,928 12 - 6,928
Xy =— =315 mons1; X = ———=0,845 mous.

6 6

3HadeHue = 3,15 Momn.x; He MeeT GU3NIECKOro CMbICTA (Tak Kak U3 2 MOJIe CiMpTa Helb3s MOTyYUTh 3
MOJIsL ATHJIAIeTaTa) U OTOpachiBaeTcs. TakuMm 00pa3oM, COCTaB PEAKIIMOHHOW CMECH MPH PaBHOBECUU
OyJIeT CieMyroIuM:

YKCYCHOM KHCIIOTHI: 1-0,845 = 0,155 Mo,

crypra: 2-0,845 = 1,155 Mo,
JTHUJIAIleTaTa: 0,845 mons,
BOJBL: 0,845 moms.

Tema 4. Xumu4eckoe paBHOBecHe.

Na,O(T) u Hz()()K)’

3anaga 1. CocTaBbTe TEPMOXUMUYECKOE YPaBHEHHE PEAKIIMH B3aUMOAECHCTBUS

€CJIH TIpH 3TOM oOpazyetcs 1 Moib NaOH(r . B oTBeTe nmpuBeauTe KOINIECTBO TEIUIOTHI (Q),
YKa3aHHOC B TCPMOXHMHUYCCKOM YPaBHCHHUHU.

Pemenue: KodpduuueHTs B TEPMOXUMUYECKOM YPAaBHEHUH UMEIOT CMBICHT MoJjiel. [ToaTomy
JIOTTYCTHMEI TpOOHBIe 3HaUYeHHUS K03(pummeHToB 1 | MO THAPOKCHAA HATPUS MOKET 00pa30BaThCS U3
1/2 mons okcuna Hatpus u 1/2 mons Boasl. B pesynbrare pacdyera BEISICHEHO, UTO PU 00pa30BaHUM 2

0
NaOH() B JIAHHOM peakuuu Boiaessiercst 153,6 kJx TerioTsl, AH "398 = —153,6 xJIx.

ITosromy mpu obpazoBanuu 1 MoIh NaOH(r) KOJIMYECTBO BBIICIMBIIEHCS TETIOTH OyIeT B 2 pa3a
MEHbLIE, T. €. 76,8 k/[>K. B TepMOXUMHUYECKOM YpaBHEHUHU KOJIMYECTBO BBIACISIOIEHCS TEII0OThI

1/2 Na,O(r) +1/2 H,00(x) > NaOH(r) + 76,8 k[l

MoJIeit

YKa3bIBAIOT CO 3HAKOM «ILTFOCH:
Otset: Q = +76,8 xJIk.

3anava 2. Bripazure n3BecTHHIM BaM criocoOoM koHmeHTparuio pactBopa 10 r NaCl 8 100 mut (T) BOfBI.
B xadectBe cmoco60B BEIpaKEHUS KOHIIGHTPAITUN UCTIOIB3YHTE:

1) MOIAPHYIO BECOBYIO KOHIIEHTPAIHIO (MOJISIIBHOCTD);

2) MOJSPHYIO 00BEMHYIO KOHIICHTPAIHIO (MOJISIPHOCTB);

3) HOPMaIBbHOCTDH (MOJSIPHYIO KOHIIEHTPAIHIO SKBUBAJICHTA) ;

4) MoIsUTbHYIO (MOJIIPHYIO) JI0JTIO;

5) Turp;

6) BECOBOW MPOIIEHT;

7) u4mcio TrpaMMOB pacTBOopeHHoro BemiectBa Ha 100 r pactBopurens (kodddurmeHt
PacTBOPUMOCTH NIPH JAHHBIX YCIOBHSIX).

Pemenne:

O6o3nauenne|Hazpanue u onpeneneHue

MOHHpHaH BCCOBas KOHIOCHTpAaIuAa (MOHHHLHOCTL) - qYHUCJI0 MoJIeH

C N
m pacTBOpEHHOTO BemecTsa, npuxosmeecs Ha 1000 r pacTBopuTes.




C Momsipaass  00bEMHAss  KOHIEHTpamus (MOJIIPHOCTB) - YHCIO  MOJCH
M pPacTBOPEHHOTO BEIIECTBA, COIeprKalieecd B 1 TUTpe pacTBopa.
Ch(n) HopManpHOCT - dYHCIIO TpaMM-IKBHBAJCHTOB pPACTBOPEHHOTO BEIIECTBA,
) cozep:kaiieecs B 1 turpe pactBopa.

N MonbHass (MMM MOJISIpHAsl) AOJS - YHCJIO MOJIE p CTBO EHHOTO BeIIeCTBa,
npuxojsduieecs Ha 1 MoJIb pacTBopa.

T Tutp - yMcio0 rpaMMOB pacTBOPEHHOIO BEIECTBa, cojaepkamieecs B 1 M
pacTBopa.

p BecoBoii npoueHT - Yiciio rpaMMOB PaCTBOPEHHOTO BEILIECTBA, COEPIKaIIIeeCs B
100 r pacTBOpA.

A Uncno rpaMMOB pacTBOPEHHOTO B ImecT a, mpuxomsameecs Ha 100 T
pacTBOpHTETS.

Ecnu 0603Ha4UTS:

C) - SKBUBAJICHTHBIN BEC PpacTBOPEHHOTO BEILIECTBA;

M - MOJIEKYJISIPHBIN BEC PacTBOPEHHOTO BEIIECTBA;

Mp - MOJIEKYJISIPHBIN BeEC pPacTBOPHUTETS;

n - YUCJIO rpaMM-3KBHUBAJICHTOB B 1 MOJIb pacTBOPEHHOTO BEILIECTBA;

P - IUIOTHOCTh PacTBOPA, TO:
NNacI— mNac|/M NaCI:10/23+35-5:0- 17 MOJIA;

NNact ®* M’ 120 (1000 F) 0.17 « 1000
DCn= = = 1,7 moa5/1000 T;
My20 100
Nnact * 1000 M 0.17 1000
2) Cpp = ==mmmemmmmmemmeeeeee e = = 1,7 monb/n
100 M1 (V HZO) 100
T « 1000
3) Cy = mmmmmmmmmmene =; Cn=1,7r3kxB/1
2
TaK)Ke BO3MOXKEH pacueT HOPMaJbHOCTH pacTBOpa 10 Cleayomiei hopmyiie:
m X
Cy = --m-mmmmmmmmmeee- , rae
2 100

m — Macca, r; X - MaccoBas J0Jist, %; O - PKBUBAJICHTHAs Macca, I/T-3KB.

Nnact ® N H20 (1 MOJ'H)) 0.17 1
B =  Mppa™ Macrt Niigo ;N = 0,033
Np-pa 5+0.17
MNaci® V’HZO (1 MJ]) 10 1
5)T= = ; T=0,1r/Mn
V 20 100
MNacl 10
6) P = -ooemoooee = e ; P=9,09%

Muzo + Myaci 100+10
7) A =mpygc1 / M0 ; A=0,11/100 r Bosb

3amaga 3. B 100 r Bogsr pactBopeno 1,53 r rounepuna. Jlasnenne mapa Boasl mpu 298K pasuo 3167,2
H/m®. BblumcinTte: a) MOHIKCGHHWE JABICHHS Mapa BOAbI HAJ PACTBOPOM; 0) TEMIEpaTypy KHIICHHS
pacTBOpa; B) TEMIIEpaTypy €ro 3aMep3aHus; T) er0 OCMOTHYECKOE JIaBIICHHE.

Pemenue:



a) B cooTrBercTBHM ¢ 3aK0HOM Paynsi OTHOCHTEIHHOE MOHMKEHHE NABJICHHS PAaBHOBECHOTO C
pacTBOpPOM Mapa paBHO:

= = Xrna

rae X, — MOJIbHAs JIOJIS TIIHIIEPHHA B paCTBOPE.
Xex = Neo/ (Nt Nyo), TAE N — KOJTHYECTBO BEIecTBa (MOJB).
Npos=100/18 = 5,555 momnp; ny,= 1,53/92 = 0,017 mons;

3Haywr, X.»=0,017/(0,017 + 5,555) = 0,003,
U TOTJa Ap/3167,2=10,03; AP =95,02 Ila.
0) IloBblmeHMe TeMIepaTypbl KHUIIEHUS PAacTBOpPa HEDJCKTPOIMTA MOXKHO BBIYHCIHUTH TI0
30YIITHOCKOMTNIECKOH hopMyIte:
K,m 1000
ATKI/IH =
Ma

rae K, — »0ymnmockonuyeckas KOHCTaHTa pacTBoputTeis (uisi Bojasl oHa paBHa 0,52); m — macca
PacTBOPEHHOTO BEIIECTBA B TpaMMax; M — ero MoJsipHas Macca;
a — Mmacca pactBopuTens B rpammax. OTcrona

0,52x1,53x1000

AT = =0,086°.

92x100

CrnenoBaTenbHO, TEMIIEpaTypa KUIIEHNs pacTBopa OyIeT paBHa 100,086°C.
B) IloHmxkeHnue (mempeccus)  TeMIepaTypbl 3aMep3aHusl pPacTBOpa pACCUUTBHIBAECTCSA II0
KPHUOCKOITUYECKOH (hopMmyie:
Kim 1000
AT3aM: -
Ma

rae K—kprockonmueckast KOHCTaHTa pacTBOpHUTENs (Uit Boabl 1,86):
1,86¢1,53¢1000

ATy = =0,309°

920100

CnenoBarensHoO, pacTBop Oyzer 3amep3ath pu —0,309°C.

r) B COOTBETCTBHMHM C 3akOHOM Baur-Tobda ocMOoTHUECKOE JaBJieHHE B pPacTBOpax
HEDJIEKTPOJIUTOB MOKHO PACCUUTATH 110 YPABHEHHIO
n = CRT,
riae C — MoJsIpHast KOHIIEHTPAIIMS pacTBopa.

Ipu nepecuere B cucreMy CH KOHIGHTpAIus JOJDKHA ObITh BHIpOXKEHA B MOIb/M°. CuuTas
IUTOTHOCTh PacTBOPA PABHO# IUIOTHOCTH BOJIBI, TIOJIYIHM:

1,53¢1000
C=—=0,17 mons/1 = 0,17x10° monb/m>,
90100

Torna
= 0,17><10308,3140298 =421187,2 I1a (= 4,2 atm).

Tema 5. J1eMeHTHI XMMHUYECKOIl KHHETHKH

3anava 1. Bo ckonbko pa3 u3aMeHUTCs CKopocTh npsiMoid peakiun No(r)+3H,(T) == 2NH3(r), ecnu
JIaBJICHHE B CUCTEME YBEIUUUTh B 2 paza?PemieHue. YBelndyeHne JaBJICHUS B CHCTEME B 2 pasza
PaBHOCUJIBHO YMEHBIIICHHUIO 00beMa CUCTEMBI B 2 pa3a. [Ipu 3TOM KOHIIEHTpALMK PearupyroImux
BEIIEeCTB BO3pacTyT B 2 pa3a. CoriiacHO 3aKOHY JIEHCTBHUS Macc, HadyalbHAasl CKOPOCTh PEAKIMH PaBHA


https://www.chem-astu.ru/chair/study/genchem/move.php?term=jHawEEWyerop07355d39ggjl2jhhgsfgfFhjhqaiIOp

Vv, =k-[N,]-[H,]. Tlocne yBenuuenus naBieHns B 2 pa3a KOHLEHTPALHMH a30Ta H BOLOPOA YBEIHUATCS B 2
pasa, 1 cKopocTb peakiu craret paHa Vi =k-2[N,]-2°[H,]*=k-32[N,]-[H.]*. OtHomenue V, /v,
MIOKa3bIBaET, KaK M3MEHUTCS CKOPOCTh PEAKIMHU MOCIC U3MEHEH s aBieHus. CiienoBaTenbHo,

ViV, =k 32[N] [Ha]¥/ (k- [N2]- [H2]*)=32. OtBet: ckopocTh peaKiiii yBemuauTes B 32 pasa.

3anava 2. B peakiun C(T)+2Hy(T) = CHy(r) xoHneHTpamnuo BoAopoaa yMeHbIwH B 3 paza. Kak
WU3MEHUTCS CKOPOCTh peakiuu?

Pemrenne. COrnacHo 3aKoHy ACHCTBHS Macc, Ha9ambHas CKOPOCTh peakiuy paHa V,=K-[H,]. ITocie
YMEHBIICHHS KOHIIEHTPALNI BOIOPO/A B 3 pasa CKopocTh cTaneT paHa V,=K-(1/3)*[H,]* =1/9k[H.]>.
[Mocne n3MeHeHns1 KOHIIEHTPAITUH BOJIOPOJIa CKOPOCTh M3MEHUTCS CICAYIOIAM
06pazom:V,/V,=1/9K[H,]*/(K[H,]?)=1/9.

OTBeT: CKOPOCTH PeaKIUy YMEHBIIUTCS B 9 pas.

3agaua 3. KoHcTaHTa CKOPOCTH AMCCOUMANNN QOocTeHa

COClz =CO+ C|2

npu Temneparype 382°C pasma 0,5x107° mum ', a mpu Temmeparype 482°C — 67,6x107% mum .
Paccunrats: a) SHEpPrur0 aKTHBAIIMN PEAKIINH;

0) KOHCTaHTy CKOPOCTH peakiuu npu temieparype 425°C; B) Koamu4yecTBO (POCTreHa, KOTOPOE PasIOKUTCS
npu Temreparype 382°C 3a 100 MHHYT mociie Hayaiga pEakiMd, €CIM HAdaabHOE COJACPXKAHHE Ero
COCTaBIISUIO 1 MOJB/.

Pemenue:
a) Pacuer sneprum aktuannu E* BeseM 1o ypaBHEHHIO:
Tszng
E' = In ,
To-Tiks

rae: k; u k, — KOHCTAaHTBI CKOPOCTH pEaKIMK COOTBETCTBEHHO MPH
temniepatypax T; u T,. IloacrasnsieM 3HaueHus:
655e75508,314 67,6107
E'= In =201740,3 JIxx/momb ~ 201,7 xJI>x/MOIb
755-655 0,5x10°

6) Iust pacyeta KOHCTaHTBI CKOPOCTH peakimu npu 425°C BOCIHONB3YeMCSl TEM K€ YpaBHECHHEM W
HaliIecHHbIM 3HaueHueM E”.

In =—e

kiRT3T,

Pemiast 310 ypaBHEHHE OTHOCHTENBHO K3, momyunm:
201740  698-655

Inks = . +1n0,5x102=-3,016,
8,314 698x655

otkyma ks = e 2% = 0,049,
B) Peakiusg mucconmammiu cbocreHa SABISICTCS peaKuI/Ieﬁ IICPBOro IOpsIKa. H03TOMy KOJIMYECTBO
npopearupoBaBIero GocreHa MoKeT ObITh pACCUUTAHO MO YPaBHEHHIO:
1 Co
k= In . TIe
t Co -X

Cy — ucxoaHas KOHLCHTpal1s BELICCTBA; CoX — KOHIICHTpaluusl K MOMEHTY BpPEMEHHU {; X — 4uCIO
MOJIEH MPOpEarupoBaBIIErO BEIECTBA.

HO,I[CTaBJ'IHH B 3TO YpPaBHCHUC 3HAUYCHUC KOHCTAHTBI CKOPOCTH pCaKIUuu, BpEMA OT Ha4dajla
PpCaKkim U UCXOAHYIKO KOHIOCHTPAIUIO, PCIIacM YPAaBHCHHUEC OTHOCUTCIILHO X!
0,5x10 % = (1/100) In [1/(1-x)];
In[1/(1-x)] =0,5; In(1-x)=-0,5; 1-x=¢"°=0,6


https://www.chem-astu.ru/chair/study/genchem/move.php?term=jHawEEWyerop07355d39ggjl2jhhgsfgfFhjhqaiIOp

M, OKOHYaTeJbHO, X = 0,4 MOJIs.
Takum o6paszom, npu temmeparype 382°C 3a 100 MUHYT OT Hayaja peakuu KOHIEHTpalus (GocreHa
yMmeHbIuTCs oT 1 10 0,6 MOJIB/J, TaK Kak B KaxKAOM JauTpe paznoxurcs 0,4 Mons ¢ocrexa.

Tema 6. Katanus.

3agaua 1. Bo cKOJNBKO pa3 BO3PACTET CKOPOCTh PEAKIUU NMPH TOBBINIEHUH TemmepaTypsl ¢ 10 go 30°C
(v=3)?

Pemenwe. [Tpu yBenuuenun temnepatypsl ¢ 10 10 30°C cKOpOCTh peakMu B COOTBETCTBUH C MPABHIIOM
Banr-Todda Bospactaer: Vol/vi=y#™™ rre 1,=30°C, ,=10°C, a V, U V; — CKOPOCTH PEaKIHH IPHU

JIaHHBIX TemrepaTypax. [lomyuaem Volv;, =300 1010329 1 ¢ CKOPOCTb pEaklMUd YBEIUYHUTCS B 9 pas.
Otget:9. 3anaga
2. PaBroBecue peakuun 2H,(r)+04(r) &= 2H,0y ; AH<O0 cmemaercs BhpaBo mpu: 1) HOBBILICHUH
TEMIIEPATYyPHI; 2) YMEHBIIIEHUT TIABJICHUS; 3) YBEITHMYCHUH JaBIICHUS?

Pemenne. Bee BemectBa B cucteme — rasel. B cootBercTtBuun ¢ npununumnom Jle [llarense, mossileHne
JIaBJICHHUA NPHUBOAMT K CMELIEHUIO PABHOBECHS B CTOPOHY pEaKIUM, MNPUBOAALIEH K MEHBIIEMY
KOJINYECTBY MOJIEH ras3os, T.e. B CTOpoHY oOpasoBanus H,O. CnenoBaTenbHO, MOBBILICHUE NABICHUS B
CHUCTEME CMEIAaeT paBHOBECHE PEAKIMK BlIpaBo. OTBET: NPU YBEIMUYEHUH JaBICHUS.

3anava 3. Bo ckoNbKO pa3 BO3pacTeT CKOPOCTh Pa3IoKEHUS Cylb(aluia HaTpHs B IVIA3HBIX KarlIsaxX

IpH MoBbIeHHH Temieparypsl ot 20 1o 80°C? TemmnepaTypHblii KOO(PPUIMEHT CKOPOCTH PEaKIIUH

paBeH 2.

Pemenue:

Bocnons3yemcst cooTHorenueM Vro/Vry = Krolk= y(Tz’Tl)/ 10, rae y=2, T,=80°C; T;=20°C:
VelVy = 2° = 64,

TO €CTh CKOPOCTh Pa3JIOKEHUs BO3pacTeT B 64 pasa.

3anava 4. PaccumTaiite BpeMs pa3pyllieHHs a’dpo30sibHOro mnpenaparta «Kamdomen» na 10%, cumras
KOHCTaHTY CKOPOCTH Pa3lIOKEHHS OCHOBHOTO JIEHCTBYIONIETO BemiecTBa ((ypamuinHa) paBHOM
1,2x107° gac ™ mpm 20°C.

Pemenne: Cumrtas MCXOmHOE KOMMYECTBO BemlecTBa paBHBIM 100%, M MCHONB3Ysl KMHETHYECKOE
ypaBHEHHUE ISl peakuuy 1-ro mopsaka

1 a
=—In——,
t a—X
IIOJIy4YUM:
1 100 0,1053
t=—In = = 8775 yacoB = 1 rox.

k  100-90 1,2x10°°

3agaua 5. B TeueHne Kakoro BpEeMEHH uepe3 pacTBOp cyibdara Meau HEoOXOJUMO MPOIMYCKaTh TOK
cuytoii 1,5 A, utoObI 13 Hero 6,4 1. Meau ?
Pemrenue: Ilo 3akony @apanest Macca BBIIENMBIIETOCS BEIECTBA MPH 3JEKTPOIM3E (B rpaMmax) m =
OJt/F, rue
3 — BIIEKTPOXUMHYECKHI SKBHBAJICHT BEIIECTBA
J — cuna toka (amriep)
t — Bpems (Cek) Kynon
F — uncno ®apanes 96494 K/r-sxkB (———— ) mwm 96500 K/r-3kB.
T-9KB
DNEKTPOXMUMUYECKAM DKBUBAJIICHTHOM HAa3bIBACTCS KOJMYECTBA BEIIECTBA, BHIPAKEHHOE B TpaMMax,
BBIJIENIIEMOE 1K DIIEKTPUUECTBA, TPOXOSIINM Yepe3 IEKTPOIIHUT.

A — aTomHas macca, n — BAJICHTHOCTb

Jnsg menu 63,54


https://www.chem-astu.ru/chair/study/genchem/move.php?term=KKo0466ggfsfdSSSaqwwerta3528gfsdDFF
https://www.chem-astu.ru/chair/study/genchem/move.php?term=KKo0466ggfsfdSSSaqwwerta3528gfsdDFF
https://www.chem-astu.ru/chair/study/genchem/move.php?term=gsffGHHJjwuuIoowu75534fee278GFfahjLL

=31,77 r/x
2

mF 6,4 - 96500
t= = =12959,8 cex =216 MuH = 3 4. 36 MHUH.
2] 31,77 -15

Tema 7. YueHue 0 pacTBOpax 3JeKTPOJIUTOB

3anava 1. Hamumure Bce BO3MOXKHBIC YpaBHEHUS PEaKIIUH B MOJICKYJISIPHOM, MIOHHOM U COKPAIICHHOMN
HMOHHOH popMax MKy CICAYIOIUM KuciioTamu U ocHoBanusmMu: NaOH, Mg(OH), H,SO;
Hs;PO,Perenue.

NaOH + H,SO3; = NaHSO; + H,0 ruapocynshut Hatpus

Na®+OH =Na’+ HSO; +H,0

HQSO3 +OH = HSO37 + Hgo

2NaOH + H,S0; = Na,SO; + 2H,0 cynsdputHaTpUs

2Na’ + 20H "~ + H,S0; = 2Na’ + SO;” + 2H,0

20H ™ + H,S0; = 2H,0 + SO5”

NaOH + H3PO, = NaH,PO, + H,0 nurunpodocdaraarpus

Na"+OH +H"+H,PO, =Na" + H,PO, + H,0

OH +H"=H,0

2NaOH + H3PO4 = Na,HPO, + 2H,0 rtumgpodocharnaTpus

2Na* + 20H  + 2H" + HPO,” = 2Na* + HPO,” + 2H,0

20H +2H" =2H,0

3NaOH + H3PO, = NazPO, + 3H,0 docdarnarpus

3Na*+30H +3H"+PO,* = 3Na" + PO,* + 3H,0

30H +3H"=3H,0

Mg(OH), + 2H,SO3; = Mg(HSOs), + 2H,0 ruapocyabduTMaraus

Mg (OH), + 2H,S0; = Mg®* + 2HSO; + 2H,0 (H,SO; He aucconuupyer, Tak Kak sBISCTCs c1aboit
KHCIIOTOH)

Mg(OH), + H,SO3=MgSO; +2H,0 cynsdur Mmaraus

Mg(OH), + 2H3PO4 = Mg(H,POy), + 2H,0 muruapodochar maruus

Mg (OH), + 2H" + 2H,PO, = Mg* + 2H,PO, + 2H,0

Mg (OH), + 2H* = Mg** + 2H,0

Mg(OH), + H3PO4 =MgHPO, + 2H,0 tuapodocharmartus

Mg (OH), + 2H" + HPO,* = Mg* + HPO,” + 2H,0

Mg (OH), + 2H* = Mg** + 2H,0

3Mg(OH)2_ + 2H3PO4 = Mgg(PO4)2_ + 6H20 (bOC(i)aTMaFHI/IH

3Mg(OH), + 6H" + 2PO,* = Mg,(PO,), + 6H,0

3anaua 2. Beruucnuth KoHueHTpanuio noHoB OH  u NH," 80,5M pactBope NH,OH, eciu koHcTaHTa
nucconmanuu K = 1,8% 10°. Pemenue. KoHneHnTparus kaxmaoro noHa paBHa MTPOU3BEACHUIO CTETICHU
JIUCCOIIMAITNY 0. Ha OOIIYI0 KOHIEHTpaIuo anexrponura C, T.e.

[OH ]1=[NH;]=aC

a = (K/C)2, taxum oGpasom

[OH ]=[NH,]=(K-C)"*=(1,8x10%-0,5)*2 = 0,003 M

3anava 3. CocTaBbTe MOJIEKYJIAPHBIE U HOHHO-MOJIEKYJISIPHBIE YPaBHEHHUS PEeaKIUii B3aUMOJICHCTBUS B
pacTBOpax MEXIy: a) cysib(dar xkeie3a 1 HUTPAT CTPOHIIUS; 0) HUTPUT HATPHUS M COJITHAS KUCIIOTA.
Bbruncinte KOHIICHTpAIMK BCEX HOHOB B 2%-HBIX pacTBOpax Cyjib(aTa Kajlus ¥ HUTpaTa CBUHIIA, €CIIU
crerneHb auccounannu paBHa 70%.Pemenue.

a) FeSO, + Sr(NO3)2 = Fe(NO3)2 + SrSO4l

Fe?* + SO, + Sr** + 2NO; = Fe?* + 2NO; + SrSO,|

SO,% + Sr** = SrS0,|

6) NaNO, + HCI = NaCl + HNO,

Na"+ NO, +H"+ClI  =Na"+Cl~ + HNO,

NO,  + H" = HNO,BbIuucnuTe KOHIEHTpaLMH BCEX HOHOB B 2%-HBIX PacTBOpax Cyjb(ara Kanus u
HUTpaTa CBUHIIA, €CITU CTEIIeHb aucconuanuu pasHa 70%.

K;SO, > 2K* + SO~

Pb(NO3), <> Pb** + 2NO;


http://zadachi-po-khimii.ru/category/obshaya-himiya/rastvory/sposoby-vyrazheniya-koncentracij-rastvorov
http://zadachi-po-khimii.ru/category/obshaya-himiya/rastvory/rastvory-elektrolitov

IIpumem, uro p(pactBopor) = 1 r/mi1, V(pactBopos) = 1000 M1, Toraa
m=V-p=1000-1=1000r.
Onpeaenum, CKOIBKO rpaMM pacTBOpeHHOro BemiecTBa coaepxutcs B 1000 r pacTBopa 2 T BeliecTBa
coaepxutcs B 100 r pactBopa
X — B 1000
x =20r. Haiinem MOJSPHYIO KOHIIEHTPAIIMIO KaXI0TO pacTBOpa:
Cy=1n/V=m/(M-V)

K,SOq: M=39-2+32+16'4=174 r/Monb
C.=20/1741=0,11 M
Pb(NO3), M =207 + (14+16-3)-2 = 331 r/moinb

C,=20/331-1=0,06 M
Jlanee onpeaenuM KOHLEHTPAIMKU BCEX HOHOB:
[moH] =n- Cy-a
[K]=2:0,11-0,7=0,154 M
[SO/41=0,11-0,7=0,077M
[Pb*]=0,06-0,7 = 0,042 M
[NO; 1=20,06-0,7 = 0,084 M

3agaua 4. DnekTpoaBKymias cuia E sneMeHTa, COCTaBICHHOTO W3 BOJOPOAHOIO U HACBILIEHHOTO
KaJloMenbHOro siaektponoB npu 25°C pasna 0,4185 B. Uemy paBusl pH pacTBOpa, ¢ KOTOpBIM
KOHTaKTHUPYET BOJAOPOAHBIN 31EKTPO/, U aKTUBHOCTH MOHOB BOIOPOa B HEM?
Pemenue:
E—-Ews
pH=—"—;
0,059

(ToTeHIMa KAIOMENBHOTO AIekTpoaa 6epem u3 [Ipmmoxenus). Otcronga

pH = (0,4185-0,2415)/0,059 = 3 ;

ay. = 107" =107°=0,001 monb/1.
3anaua 5. KoHcTaHTa CKOPOCTH OMBUICHHMS 3TUJIALETaTa rupokcuioM Hatpus rpu 10°C paBHa 2,38 MuH
', Onpemenuts Bpems, HeoOXoMMOe s OMbUIeHHS 90% OSTHIALETATA, €CIH PEaKIHOHHAS CMECh
nostyuensl cmerienueM 11 0,05 H. pacTBopa TMIaIeTaTa C:
1)1 1 0,05 1. pactBopa NaOH; 2) 1 1 0,1 n. pactBopa NaOH.
Pewienue:
1) Peaknust oMBIIIEHHUS STHIAIETaTa B IMIETOYHOM cpele SBISETCS peakilme BTOporo mopsiaka. B cioyuae
paBEHCTBA KOHIIEHTPAIMH A(Upa U MIETOYH BOCTIOIB3yeMCsl yPaBHEHHEM :

1 X 1 X
k=—e—— orkymat; =—e——,
t; a(@x) ka(a—x)

Iie a — UCXOJHOE KOJMYECTBO MOJIEH; X — KOJHMYECTBO MPOPEArupOBaBIIETO BEIIECTBA K MOMEHTY
BpeMeHH t.

OO0muit o6beM cMecH 2 7, TOSTOMY KOHIIEHTpAIMS BEIIECTB BCJIEICTBUE pa30aBIICHUS
YMEHBIIIUTCS B J[Ba pa3a U 3HAYHT,

a=0,025 moap/n, x=0,025¢0,9 =0,0225 mon/1.

Orcrona

1 0,0225
t = . =151,2muH.
2,38 0,025(0,025-0,0225)

2. Bo BropoM cny4yae KOHIEHTpanuu 3Qupa M IIEN0Yd HEOJMHAKOBBI, MOATOMY HEO0O0XOJUMO
UCIIOJIB30BaTh YPaBHEHUE:
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1 b(a—x)
k= In
to(a—b) a(b—x)

Eciu a - HauanbHas KOHIEHTPAIs STHIALleTara, a b — HauanbpHas KOHIEHTpanus meaodn, To a = 0,1/2
= 0,05 monn/ir; b =0,05/2 = 0,025 mons/ir; x=0,025x0,9 =0,0225 Mos/7.
Pemaem ypaBHEHHE OTHOCHTEIBHO ty:
1 0,025(0,05-0,0225)
t, = In = 28,65 MmuH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

Tema 8.0cHOBHBIE THIIBI XHMHUYECKHX PABHOBECHI 1 POLIECCOB B sKU3HEIEATETbHOCTH.
3agaua 1. MoXHO 1M IPUrOTOBUTH aMMuauHsIil 6ydep ¢ pH = 4,7, korma K (NH,OH) = 1,8 - 10°
?Pemenue: 1. Ompenensem pK NH,OH:
Ky (NH,OH)=1,8 - 10°pK=-Lg K;=-0g 1,8 - 10° =-(Lg 1,8 - £g 10°) = -0,26 = 5 = 4,74.
2. OnmpenensieM uHTEpBaN OyQepHOro AeHCTBUSA IO PopMyIIe:
pOH =pK =+ 1.
pOH =4, 74+ 1; pH = 3,74 -5,74.
Ortser: 3nauenue pOH = 4,74 Bxoaut B untepsain pK 3,74 — 5,74, mosToMy Takoii aMMuaudHbIil Oydep
MOYKHO IIPUTOTOBHTb.
3anaua 2. [IpuBenuTe cXeMbl IUCCOUMALMY U BBIPAKEHUSI KOHCTAHT HECTOMKOCTH CIIETYOIINX
KOMILTEKCHBIX HOoHOB:a) [Fe(CN)g]*; 6) [Ag(NH3)(H,0)]"; B) [Cr(H,0)6]*".Onpenenute creneHs
OKHCIICHUsI YKa3aHHBIX KOMILIeKcooOpasoBareneii. Pemenne: O003HaulM CTETIeHb OKUCIICHHS
LEHTPAJIBHOTO aTOMa Yepe3 X:
a) [Fe(CN)e]*:x + 6(-1) = -4x = +2
[Fe(CN)s]* = Fe*" + 6CN K, = ([Fe*]- [CN1°)/ [[Fe(CN)e]*]
6) [Ag(NH3)(H,0)];x + 0+ 0 = +1x = +1
[Ag(NH3)(H:0)]" = Ag" + NH; + H,0 K, = ([Ag]-[NHa]-[H20])/ [[Ag(NH3)(H,0)]']
B) [Cr(H,0)]*'x + 6(0) = +3x = +3
[Cr(H0)s]" = Cr*" + 6H,0 K, = ([Cr’"]- [H:01°)/ [[Cr(H:0)e]*']
3amaya 3. [Ipu B3aumozetictBuu pactBopa [CU(NH;),]Cl, ¢ pacteopom KCN ob6pasyercs coib
K3[Cu(CN),]. CocraBbTe ypaBHEHHE peaKlUK U OOBSICHUTE MIPUUNHY €€ MPOTCKAHUSI.
Pemenue.
[Cu(NH3)4]Cl, + 4KCN = K;[Cu(CN),] + 2KCI + NH3
[Cu(NH3),]*" + 2CI~ + 4K + 4CN— = 2K* + [CU(CN),]* + 2K" + 2CI~ + 4NH,
[Cu(NH3),]*" + 4CN~ = [Cu(CN),]* + 4NH3H13BecTHO, 4TO MMes OJHH H TOT XKe
KOMITJIEKCOO0Pa30BaTeb, IMAHUIHBIE KOMIUIEKCHI 00JIee YCTOHYMBBI aMMUAYHBIX. ITO MOXHO YBHUAETh
10 3HAYEHUSIM KOHCTAHT HECTOMKOCTH 3TUX KOMILIEKCOB. [lonb3yscek Tabinneil KOHCTaHT HECTOMKOCTH,
OTIpEICIIUM:
K.([Cu(NH5),]*") =9,33-10"
K.([Cu(CN),J)=5,0-10%
KomrmiekcHoe coefiiHeHNe TeM IpoyHee, YeM 0oJiee HIU3KOE 3HaueHHe UMEET KOHCTaHTa HECTOMKOCTH. A
peakius BCer/ia IPOTEKaeT B CTOPOHY 00pa30BaHus Oosiee MPOYHOTO KOMILUIEKCa, TOATOMY JIaHHAsS
peaxiys BO3MOXKHA.
Tema 9. ®U3MKOXUMUSI JUCHEPCHBIX CHCTeM U pacTtBopoB BMC.
3amaua 1. Kakoii 06sem 0,001 1. pactBopa BaCl,namo no6asuts k 0,03 11 0,001 1. pactBopa K,CrO,,
YTOOBI OJYYUTh MOJIOKUTEIBHO 3apsbKkeHHbIe yacTullsl 305151 BaCrO,? CocraBbeTe (hopMyiTy MULIEIUIBI
30s. Kakoii U3 nmepeyrcIeHHBIX AIEKTPOIMTOB OyeT 0baanaTh 6onee CHIbHBIM KOAryJIHPYIOIINM
JeficTBUEeM: XJIOPH]I Kalus, cyiabdar kanus uiu Gocdar kamms. [losicaute BiOOp.Perenue.3anumem
YpaBHEHHUE PEaKIH, POTEKAOIIEH MPU CIMBAHUH JIByX_PACTBOPOB:
BaC|2+ K,CrO, = BaCfO4l + 2KClI

Haiinem HeooxoaumMbIiii 00beM BaCl, mpu ycimoBuu, 4to BeliecTBa y4acTBYIOT B peakiini B
CTEXHOMETPHUECKOM COOTHOIICHUH, UCTIONB3YSI «30JI0TOE MPABIIIO aHATTUTHKI:

Ciacroa Vikacros = Ceaciz” Viaci2
[loncTaBuM B BBIpaKeHUE N3BECTHBIE 3HAYCHUS:
0,001 0,03 = 0,001 'VBaCI21 OTK}/ZIaVBauz = 0,03 JI.
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Ha moBepxHOCTH 00pa30BaBIIETOCs 30715 aJICOPOUPYIOTCS HOHBI, BXOJSIIIE B €r0 COCTaB U HAXOSIIHECS
B pacTBOpe B U30bITKE. UTOOBI MONY4IHTh «+» 3apspkeHHbIe YacTuIlsl 3001 BaCrO,4 Ha ero moBepxHOCTH
JIOJIKHBI aCOPOHpoBaThCs HoHbI Ba®". Takum 06pa3om, B pacTBOpe H0JKeH ObITh n30bITOK BaCl, mo
cpasaenuto ¢ K,CrOy4 T.e. k 0,03 1 0,001 1. pactBopa K,CrO, Heooxoaumo nodaButh 6osee 0,03 1. 0,001
H. pactBopa BaCl, T.x. yacTuIip! 301151 3apsKEHBI TIOJIOXKUTENBHO, TO K HUM OYAYT MPHUTATHBATHCS
OTpHIIATENHHO 3apshkeHHbIe HOHBI C1 . dopMyiia MUIIEIITBI 30715 OY/IET BBITIISACTH CIIETYFOITIM
o0pa3om:
[(BaCrO,)m-nBa®*, 2(n-x)CI]**-2xCl—
Kakoii U3 nepedncieHHbIX JEKTPOIUTOB OyIeT 001a1aTh 0oliee CHIILHBIM KOATYJIUPYIOIIUM JIeHCTBUEM:
XJIOpUJ Kanus, cynbdat kanus uiu Gocdar kanus. [losicaute BeiOop. Koarynsiuro 3015 BBI3BIBAET TOT U3
MOHOB JI00aBIISIEMOTO 3JIEKTPONINTA, Yel 3apsil MPOTHBOIONOKEH 3apsAy KOJIOWAHOW YaCTHIIBI.
Koarynmmpyromast criocobHOCTb HOHa TeM GoJIbiie, deM bombie ero 3apsa. K'Cl™, K,'SO,%, Ks'PO,*
JomycTim, 9To KOaryJssiuio 307151 BBI3bIBAIOT KATHOHBI, TOT/IA BCE MIPUBEACHHBIE COSTUHEHUS 001aJat0T
OJIMHAKOBBIM KOAryIHPYIOMIKM AeicTBreM. Eciu e Koarynsius 30Jis BbI3BaHa aHHOHAMH, TO Ooree
CUIILHBIM KOATYJIMPYIOIIUM JieiicTBUeM Oyaetr obnanath Gocdar kamms KsPOy, 1.x. pocdar-rion nmeer
HanOOJIBITTH 3apsi.
3anayva 2. 3omb Zn(OH), nony4en npu B3aumopeiicteun pactBopoB KOH u ZnCl,. CoctaBbTe dhopmyny
MHUIIEIUTBI 30JI51, €CJTH TIPOTUBOMOHBI IBIXKYTCS B AJIEKTPHUYESCKOM TIoJie K Karony. Kakoii u3
MIEPEYHCIICHHBIX AIICKTPOIUTOB OyeT 001anaTh 00ice CHIIBHBIM KOATYJIUPYIOIINM JICHCTBUEM: alleTaT
Kajus, cynbdaT HUKens Wi cynbgat xpoma. [losicaute BIOOD.
Penrenue.3amuiem ypaBHeHHE peakIiy, IPOTEKAIONIEH MTPH CIMBAHUU JABYX PaCTBOPOB:
2KOH+ ZnCl;, = Zn(OH), |+ 2KCI
ITpu o6pazoranuu 3011 Zn(OH),, Ha €ro NOBEPXHOCTHU aICOPOUPYIOTCS MOTCHIIUATIOPEICIISTIONINE
WOHBI, BXOJSIIINE B €70 COCTAaB M HAXOMSAIIMECS B pacTBOpe B M30bITKe. Jlanee, K aapy MPUTATUBAIOTCS
MIPOTHUBOIIOJIOKHO 3aPSKCHHBIC HOHBI — IPOTUBOUOHEI, KOTOPhIe KOMIICHCHPYIOT 3apsi TBEpoH (a3bl 1
00pa3yIoT aJcOpOIMOHHBIH clloi. [IpoTHBOMOHAME OYAYT CIYKUTh, HOHBI, COACPIKAIIUECS B PACTBOPE,
HO He BXOJSIIUE B cOCTaB arperata. [1o ycioBuro 3aauu, IpOTUBOHOHEI IBMXKYTCS K KaTO/AY, 3HAYHT,
OHU 3apsDKCHBI TIOJIOKHUTENBHO, a MOTEHIIMAIOTPENEISIONIIE HOHBI OYIyT 3apsHKeHbI OTPULIATENHHO. B
HaIlleM MPUMEpe, B KAYECTBE MOTCHIHATIONPEACISIOIUX HOHOB OYIyT BBICTYNATh THIPOKCHI-HOHBI. B
pesynbrate, (Zn(OH),)m ¢ amcopbupoBanusiM ctioeM OH  mproOpeTaeT OTpUIaTeNbHBIH 3apsi.
[IpotuBoMoHaMK ciyat HoHbl K*. ®dopMyIta MULIEIIBI 30151 OY/I€T BHIIIAAETh CIIEIYIOIMM 00pa3oM:
[(Zn(OH);)mnOH ", (N-X)K'T*-xK*
Kakoit n3 nepednciieHHbIX 3JEKTPOIUTOB OY/eT 00J1a1aTh 60JIee CHIIbHBIM KOAryJTHPYIONHM JICHCTBHEM:
areraT Kanusi, cyibdat Hukenst i cynbdat xpoma. [losicante Be16op.Koarysiuio 305151 BEI3BIBAET TOT
W3 MOHOB JI00ABIISIEMOTO AJICKTPOJIUTA, Yeil 3apsi/i MPOTUBOIIOIOKEH 3PSy KOJIIOUTHOW YACTHIIBI.
Koaryupyrolas criocoGHOCTh HOHa TeM Goublie, ueM Gobine ero 3apsa. CH;COO K*, Ni**'SO,”,
Cr,**(SO4); JIomyCTHM, YTO KOATYJISIHIO 301 BEI3BIBAIOT AHHOHBI, TOTIA HAHOOIBIIIM
KOaryJIupyromuM aeicTereM oomanarot cynbhar uukens NiSO4u cymshar xpoma Cry(SO4)z. Ecimu ke
KOAryJsiiius 30J1s1 BbI3BaHa KATHOHAMH, TO 00Jiee CHITLHBIM KOATryJIUPYIOIIUM JSHCTBHEM OyIeT 001a1aTh
cyabsdar xpoma Cry(SO,)s, T.K. HOH XpOMa UMEET HaNOOJBIIINI 3apsil.
3amaua 3.3016 MQ3(PO,), monyden npu gobasnenun k 0,015 1 0,002 1. pactBopa NasPO,4 0,005 1 0,004
H. pactBopa MQCl,. Ykaxure Gpopmyity Mutesib 305151, Kakoii U3 nmepeuncIeHHbIX 3JIEKTPOIUTOB Oy IeT
00anath 0oJiee CHIIBHBIM KOATYJIMPYIOIINUM JISHCTBUEM: XJIOPH KalTUsl, CYIb(aT MEIH WA HUTPAT
amomunus. [ToscanTe BeIOOp. Pemenne.3anuiemM ypaBHeHNE peakliy, MPOTEKAONIEH PH CITUBAaHUH
JIByX PacTBOPOB:
3MgCl,+ 2NasPO, = Mg;(PO,),| + 6NaCl
OnpeiennM KOTUYECTBA YIaCTBYIONIMX B PEAKIIUU BEIICCTB!
C.=n/V
n(NasPO,)= C,-V =0,002-0,015 = 0,00003 mosnb
n(MgCl,)= C,-V = 0,004-0,005 = 0,00002 mob
Kak BujHO U3 pacueros, B n30bITke NagPO,, 3HAUUT, B KaUeCTBE NOTEHIIMAIONPE/IENSIONINX HOHBL, T.C.
HOHOB, BXOJISIIIIE B €r0 COCTAB M HAXOJIAIIMECS B PACTBOpPE B M30bITKE, BEICTyNaoT PO, [lanee, k sapy
NPUTATUBAIOTCS POTHUBOIOJIOKHO 3apsKEHHBIE HOHBI — IPOTUBOMOHBI, KOTOPBIE KOMIIEHCUPYIOT 3apsi
TBepao¥ (Pa3sl u 00pa3yroT aacopOIMOHHBIN CIoN. [IpoTBOMOHAMY OyAYT CITYKUTH, HOHBI,
coJieprKalInecs B pacTBOPe, HO HE BXOJAIIUE B cocTas arperata — Na'@opMya MULEILTBI 30115 Gy aeT
BBIITISIETH crieayronmm oopasom:  [(Mgs(PO4)2)m nPO,%, 3(n-x)Na*]*-3xNa*
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Kakoit u3 nepeuncieHHbIX 3JeKTPOIUTOB OyaeT 001afars 00Jiee CHIIBHBIM KOATryJIMPYIOIUM JeHCTBUEM:
XJIOpH Kanus, Cynbhar Meau Wik HUTpat amoMunus. [loscante Be1O0p. Koarymsmuro 30515 BbI3bIBaCT
TOT U3 HOHOB 100ABIIEMOT0 3JIEKTPOJIUTA, YeH 3apsil MPOTUBOIOIOKEH 3apALy KOJUIOMTHON YaCTUIIBI.
Koarymmpyiolas criocoGHOCTh HOHa TeM Gorbiie, uem Gombie ero 3apsa.K'Cl—, Cu?*S0O,?,

APF*(NO3); lomycTum, 4TO KOATYIISALHMIO 30715 BEI3BIBAIOT KATHOHBI, TOTIa HAKOOIBIIIM
KOAryJIMpYyIOHnM aericTBreM obnanaet HutpaT amoMUHUSIAI(NO3)3, T.K. HOH AP umeer HanbombLIHit
3apsin. Ecnu jxe Koarynsiust 3015 BbI3BaHA aHHOHAMHU, TO 00Jiee CUIIBHBIM KOATryJIMPYIOIIUM JeHCTBUEM
Oynet obmamate cynabdar mean CuSOy, T.K. CyIb(paT-nOH UMEET HANOOIBIINH 3aps.

Tema 10. @Pu3uKoXuMHs TOBEPXHOCTHBIX SIBJICHUIA.

3anaga Nel

HaneiiTe B XOpoI10 BEIMBITYIO TapesiKy YUCTYIO BOAY U HaOpocalTe Ha €€ TOBEPXHOCTh HECKOIBKO
cnnuek 0e3 rosoBok. KocHuTech BOABI B IPOMEXKYTKE MEXKLY CIMUKaMHU KyCOUYKOM caxapa, a uepes
HEKOTOpOe BpeMs — KyCOuKoM MbLIa. Yto mpouzoitnér? Ilouemy?

OrtBet: PacTBop caxapa B Bozie uMeeT 00ibIINi KO3 (OUIHMEHT MOBEPXHOCTHOTO HATSHKEHUS, YeM YUCTast
Boza. [loaToMy moBEepXHOCTb, 3aHMMaeMasi paCTBOPOM caxapa, CTPEMHTCSI COKPAaTHTHCS, yBICKas 3a
co00H CIMYKY [0 HAaNpaBJICHUIO K KycOuKy caxapa. IIpu pacTBopeHnr Mbuia HaTSHKEHUE BOJBI
YMEHBIIAETCS, TOBEPXHOCTD, 3aHATAsI MBIJIBHBIM PaCTBOPOM, YBETUUHNBAETCS, U CIIMUKH YXOJAT BCIIE] 3a
TpaHULIe C YUCTOM BOJIOM K KpasiM TapesKu.

3amaga Ne2

Ecnu HanuTh B cTakad BOJy M OPOCHTH Tyla HEOOJIBIION KycOYeK MPOOKH, TO, IIOKAYaBIINCh, MPOOKa
«TpHYaTUT» K cTeHke. Kak 3acTaBUTh MPOOKY IIaBaTh B IIEHTpE cTakaHa?

OtBet: OCTOPOXKHO HATIOJIHUTE CTaKaH BOJOM UyTh BhILIE KpaéB. [IoBEpXHOCTHOE HATSKEHUE BOJIBI
pUAACT CBOOOIHOM MOBEPXHOCTH HA KPasx HEOONBIIYIO BBITYKIOCTh, M TPOOKa CABHHETCS K LICHTPY.
3agaua Ne3

ITouemy cMaunBaroIas >XKUAKOCTH 00pa3yeT B KANMUIIPAaX BOTHYTHIA MEHUCK, @ HECMA4HBaIOIIas —
BBITYKJIBINA?

OtBet: CMaunBaromas XuAKOCTh 00pa3yeT B KaluUIsipe BOTHYTBIH MEHHUCK, TaK KaK CUJIa IPUTSDKEHHS
MEXKIY MOJIEKYJIaMH KHJIKOCTH B TBEPAOTO Teja OO0JIbIIE CHIIBI IPUTSHKCHUS MEXKLy MOJICKYJIaMU
JKUIKOCTU. A HECMAuMBAaIOIIas >KUAKOCTh 00pa3yeT B KAaIMJUIAPE BHITYKJIBIH MEHUCK, IIOCKOJIBbKY CHJIa
MIPUTSHKEHUS MEXKAY MOJIEKYJIaMH XKUAKOCTH U TBEPIOTO TeIa MEHBIIIE CUIIbI IPUTSHKEHUS MEXKITY
MOJIEKYJIaMH YKHIKOCTH.

Tema 11.CTpoeHune aToMa U XMMU4Y€CKAaSl CBA3b.

3agauya 1. HamumuTe snekTpoHHy0 GopMyny atoma TexHenus. CKOIbKO 3JeKTPOHOB HaxoauTcs Ha d-
MOypOBHE MPEANOCIEIHEr0 3JeKTPOHHOro ciost? K KakomMy 3JIeKTpOHHOMY CEMENCTBY OTHOCHTCS
3JIEMEHT?

Pemenne. Atom Tc B Tabnuiie MeHeneeBa UMeeT MOPAIKOBLI HOMep 43. CriefoBaTeNlbHO, B €r0
obomnouke conepxutcs 43 snexTpona. B anekrponHoit GopMmyre pacnpenensieM ux Mo MOAYPOBHIM
COTJIACHO TOPSJIKY 3aT0OJHEHHUs (B COOTBETCTBUH C IpaBriiaMu KIIe4KOBCKOT0) M YIUTHIBAs €eMKOCTh
noxyposreit: Tc 15%25%2p°3s%3p°3d'%4s24p°4d°5s?. TTpn 9TOM MOPSIOK 3aIIOMHEHHS MOLYPOBHEH
cnenyroomuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. [locneanuii 35eKTPOH
pacnonaraercst Ha 4d-1oIypoBHe, 3HAYUT, TEXHEIMI OTHOCUTCS K cemelicTBy d-anemenrtoB. Ha d-
HO/IypOBHE Mpearnocieanero (4-ro) ciost HaxoauTes 5 anekrponos. Otset: 5, d.

3anava 2. Kakue BBl XUMUYECKOW CBSA3M UMEIOTCS B Moyiekyie NHyl ?

Pemenne. Monexyina NHyl coctout u3 nonos NH," 1 I, Mex /Ty KOTOPBIME HMEETCS HOHHAS CBS3b. B
vone NH," ueTwIpe CBA3H SBIAIOTCS KOBAICHTHBIMH TOJISAPHBIMHU, IPHYEM OJIHA M3 HUX 06pa3oBaHa o
JOHOPHO-aKLIENTOPHOMY Tully. OTBET: MOHHAs, KOBaJCHTHAs MOJISIpHAs!, JOHOPHO-aKLENTOpHAs!.

3anaua 3. Ykaxure THI rUOpuan3anyu opoutaieii 6opa B Mosnekysie BBrs.

Pemenne. B 00pa3oBaHny Tpex KOBaJCHTHBIX CBSI3EH MeX Ty OOPOM M aToMaMu Opoma ydacTBYIOT O/IHA
S- 1 ABe p-opOuTanu aroma 60pa, CBOMCTBA KOTOPBIX pazanyaroTcs. [IoCKoJIbKY BCe XMMUYECKUE CBSA3H B
Mmonekysie BBr; paBHOIIeHHBI, aToM O0pa 1moiBepraeTcsi TMOpUIM3aiy. B Hell IpHHUMAIOT yyacTue
yKa3aHHBIE BBIIIE TPYU OPOUTAIH BHEITHETO AIEKTPOHHOTO ciod. CiaenoBaTensHO, THIT THOPHAN3ANN —
sp®. Orser: sp>.

Tema 12. XumMusi OHOTeHHBIX 3JIEMEHTOB.

3anava 1. Hanmummre ypaBHEHHS, C TOMOIIBI0 KOTOPBIX MOKHO MOJIYYUTh CIEAYIONIHE MpeBparienns: Al
— AI(NO3)3 — Al203 — AI(OH)3 — K[AL(OH)4] — AICI3 — AI(NO3)3 — AIPOA4. Jlnst kaxoro
MIpEBpAIlCeHNs COCTaBbTEypaBHEHMA peakiuil. Eciu nepexona B 0fHY cTaausi HEBO3MOXKEH, COCTaBbTE JBa
1 0oJiee ypaBHEHUN pPEeaKIuil.
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https://www.chem-astu.ru/chair/study/genchem/move.php?term=aqp9hGTwWaqghp977838f3DSirjHGa
https://www.chem-astu.ru/chair/study/genchem/move.php?term=dseweERRew4537hgFFtyrt56vvCCCxxxX
https://www.chem-astu.ru/chair/study/genchem/move.php?term=lkwLLkyuiophjI986yTYgjryuoOP
https://www.chem-astu.ru/chair/study/genchem/move.php?term=pooPPP9086fFFdweeRRa2ssde4cXXzalkKjh
https://www.chem-astu.ru/chair/study/genchem/move.php?term=pooPPP9086fFFdweeRRa2ssde4cXXzalkKjh
https://www.chem-astu.ru/chair/study/genchem/move.php?term=fwt567dsAASdgwjkpiuurt532dddahh7hffgrf
https://www.chem-astu.ru/chair/study/genchem/move.php?term=g7329jGGswfekkLosgaasdDEw159HHgeroVVsxSSaJ
https://www.chem-astu.ru/chair/study/genchem/move.php?term=qwo68gfrtzccsdCCCdsdmlKKlLLoppit
https://www.chem-astu.ru/chair/study/genchem/move.php?term=kjyuui78869jjhuyuJJJHhyuuiiyjjU687uIII
https://www.chem-astu.ru/chair/study/genchem/move.php?term=ertp94gvsfwe190fgfDDshagfsfddr49gFaaqqwpOO
https://www.chem-astu.ru/chair/study/genchem/move.php?term=sw92ghHwWSsqarrttTTpkMNvbsahg90765RR
https://www.chem-astu.ru/chair/study/genchem/move.php?term=fger50yHHfsde2677sddagGGhsjj389gGfdjjKks
https://www.kakprosto.ru/kak-28789-kak-sostavit-uravneniya-himicheskih-reakciy
https://www.kakprosto.ru/kak-28789-kak-sostavit-uravneniya-himicheskih-reakciy
https://www.kakprosto.ru/kak-900948-pochemu-nevozmozhno-sozdat-vechnyy-dvigatel-
https://www.kakprosto.ru/kak-829243-chem-otlichaetsya-propan-ot-butana

Pemnrenne:
1.Al + 6HNO3(xon1r.) => AI(NO3)3 + 3NO2 + 3H20

2.4AI(NO3)3 => 2AL203 + 12NO2 + 302
3.AlI203 + 3H2S04 => Al2(S04)3 + 3H20
Al2(SO4)3 + 6NaOH => 2AI(OH)3 + 3Na2S04
4.AI(OH)3 +KOH => K[AI(OH)4]
5.K[AI(OH)4] + 4HCI => KCI + AICI3 + 4H20
6.AICI3 + 3AgNO3 => AI(NO3)3 + 3AgCI
7.AI(NO3)3 + K3PO4 =>AIPO4 + 3KNO3

3amaga Ne2: B cmecu oxcuma azorta(l) m okcuma azora () uncio moznexyn B 2,8 pa3a MeHbIE YUCIa
aToMOB. Brramcnnte 00bEMHBIC J0H Ta30B B CMECH.
Pemrenue: [Tycts N(N20) = x Mot N(NO) = y monb

Torma KOMMYECTBO BEHIECTBA BceX aroMoB paBHO 3x+2y. Ilockoyibky KOMHUYECTBa BELIECTB
aTOMOB ¥ MOJIEKYJT ITPOITOPITHOHATBHO YHACITY aTOMOB U MOJIEKYII, Oy/IeT CIIpaBEINTUBO COOTHOIIIEHHE :

3x 2y x +y =2,8

N20 — X MOJIb MOJIEKYJT; 3X MOJIb aTOMOB

NO -y Momb Monekyn; 2y MOJb aTOMOB

CymmMa: (x + y)Monb Moiekyn; (3x + 2y ) MOJb aTOMOB

[Ipeobpazys morydeHHOE BhIpaKEHUE, ToaydaeM X = 4y

Beruncium 00nEMHYIO 105110 oKcua asoTa (1):

d(N20) = n(N20)/ (n(N20) + n(NO))

b (N20) = 4y\(4y +y) = 4y\5y=0,8

Taxum obpazom, ¢ (N20) =80%; ¢ (NO) =100-80= 20%
3amaua Ne3: 33,6 m1 cMecH yrapHOro rasa M yIJIEKHCIOro rasa uMeroT maccy 48 rpamm. Paccuuraiite
00BEMHBIE M MACCOBBIE JIOJIM KOMITOHEHTOB B CMECH.
Pemrenne: O0o3HauMM depe3 X MOJIb  KOJNMYECTBO YrapHOTO ra3a M uepe3 y MOJb KOJHYECTBO
YTIEKUCIIOTO ra3a.

Torna, macca CO B cmecu cocrasut: m(CO) = n(CO) *M(CO) = 28x

A macca CO2 B cmecu coctasut: mM(CO2)=n(CO2)*M(CO2) = 44y

O01BEM, 3aHIMaeMbIi ra3aMu, MOXKHO MOJICUUTATE:

V=vm*m/M

Orcroza 00bEMbI Ta30B B cMecu paBubl: V(CO)=22,4x, V(CO2) =224y

B ycioBum 3a1auun naHbel cyMMapHbIe Macca 1 00bEM CMecH, Ci1eJ0BaTeNbHO,

28x +44y =48

22,4x + 22,4y =33,6

[Tomyunnace cuctema ypaBHEHMI C IByMsI HeW3BecTHbIMH. Pemras e€, Hanpém: x=1,125; y =
0,375 . Jlamee HaxOAUM MacChl KOMIIOHEHTOB B CMECH:

m(CO)=28x=31,5Tr

m(CO2) =44y =16,5T

Teneps HeTpynHO paccuntath MaccoBble gomn CO u CO2 , yunthiBasi, 9TO 48 I COCTaBISIIOT
100 %, Torma

w (CO) = 31,5:48 =0,656 unn 65,6%

w (CO2)=16,5:48 =0,344 wmu 34,4%

Teneps paccuntaem 0ObEMHBIE TOIH I'a30B B CMECH :

beymm. = 1,125 +0,375=1,5

d(CO)=1,125:1,5= 0,656 nnu 65,6%

$(C0O2)=0,375 : 1,5 = 0,344 v 34,4%



3.3. TMoaroroBka kpyrioro croga mno Teme: OOmas u HeopraHumyeckas XHMHUS — Kak

OCHOBOIIOJIararomnas JUCLUIUINHA 1JI1 OCBOECHUs OyayIuel crienuaabHOCTH

4. Opraamzanusa CPC

MeToanka OpraHM3allil CaMOCTOSITEIBHON PabOThl CTYIEHTOB 3aBHCHUT OT CTPYKTYpHI, XapakTepa U

OCOOCHHOCTEW W3y4aeMol AWCHWIUIMHBI, O0beMa 4YacoB Ha €€ W3y4deHHWe, BHJA 3aJaHWi st

CaMOCTOSITETIbHOM pPabOTBl CTYAEHTOB, WHAMBUAYaJbHBIX KAayeCTB CTYNEHTOB M YCIOBUHM y4eOHOI

JEeSITeTbHOCTH.

[Iponecc opranu3anuy caMOCTOSATEIBHOM pabOThI CTYAEHTOB BKJIFOUACT B CE0S CIIEIYOIIHE TAIIBL:

® [IOATOTOBUTENbHBIN (ONpeAeseHne Leel, COCTaBJIEHHE NPOrpaMMbl, MOJATOTOBKA METOAMYECKOTO

obecreveHus1, MOArOTOBKa 000pyIOBaHUS);

® OCHOBHOW  (peaim3auusi MpOrpaMMbl, HCIOIb30BAHUE MPHEMOB TOWCKa HWH(POPMALUH, YCBOCHUS,

nepepaboTKH, MPUMEHEHUS, NIepeaadn 3HaHUH, (PUKCUPOBAHNE PE3YIbTAaTOB, CAMOOPTraHU3aIH Mpolecca

paboThI);

® 3aKJIIOYMTEbHBIM (OLIEHKAa 3HAYMMOCTH W aHAJIM3 pe3yJbTaTOB, WX CHUCTEMAaTH3alus, OLCHKA

3¢ (eKTHBHOCTH IPOTPAMMBI M IPHEMOB Pa0OThI, BEIBOIBI O HAMIPABIECHUSIX ONTHMHU3AIINHT TPYIA).
Opranu3ainuio caMoCTOATENFHON paboThl CTYZCHTOB 00ecleurBaloT: (akynpTeT, Kadeapa, ydeOHBII

M METOAMYECKHH  OTHeNbl, MpernojaBarenb, OHONMOTEKa, JJIEKTPOHHAs  MHQPOPMAIMOHHO-

oOpa3zoBarenbHast cpena BY3a u cam obydaromuiics.

5. CamocrosiTeibHas padoTa CTYIEHTOB Mo AucuumIuHe «O0mas U HeopraHu4veckas XHUMHSD)

(bapmaneBTHYECKHUIT PaKyJIbTET) 1l 04HOM GopMbl 00yUeHH S

Ne /it HasBanue Tembl 3aHsATUS Bun CPC
CPC (mo Bunam y4eOHbIX 3aHsTHii) 60
1 Beenenne. XuMHUYeCKUE METO/IbI UCCIICIOBAHUS B Joknan/yctHoe pedepaTHBHOE COOOIICHUE,
MEINIIHE U OHOJIOTHH. peIIeHAe CUTYallHOHHBIX 3a/1a4
2 OM3UKO-XUMHUUECKUE METO B UCCIICIOBAHUS B Joxnan/yctHOe pedepatuBHOE COOOIICHNE,
MEINIIHE U ONOJIOTHH. peIIeHNe CUTYaIlHOHHBIX 3a/1a4
3 DIeMeHTH XUMHYECKON TePMOJIHAMHUKH. Joxkman/ycTHOE pedepaTuBHOE COOOIICHNE,
peIIeHNe CUTYallHOHHBIX 3a/1a4
4 XuMudeckoe paBHOBECHE Joxnan/yctHOe pedepatuBHOE COOOIICHNE,
peIIeHNe CUTYallHOHHBIX 3a/1a4
5 DIeMEeHTHl XUMHUYECKOW KHHETHKH. Joxnan/yctHOe pedepatuBHOE COOOIICHNE,
pelIeHIe CUTYallHOHHBIX 3a/1a4
6 Karamms Joxknan/ycTHOe pedepaTuBHOE COOOIICHNE,
PEHICHUEC CUTYAalIMOHHBIX 3aJ1a4
7 Y4eHne 0 pacTBOpax dJIEKTPOIUTOB. Joknan/yctHoe pedepatuBHOE COOOIICHNE,
PEHICHUEC CUTYAalIMOHHBIX 3aJ1a4
8 OCHOBHBIE THITBI XUMUYECKHUX PAaBHOBECHH U Jlokinan/yctHoe pedepaTHBHOE COOOILEHNUE,
MIPOLIECCOB B )KHU3HEIESTEIbHOCTH. pelleHUe CUTYaI[OHHBIX 33134
9 OUNKOXUMHSI TUCTIEPCHBIX CUCTEM U PACTBOPOB Joknan/yctHoe pedeparuBHOe COOOIICHNE,
BMC. peleHne CUTyalMOHHbBIX 3a]1a4
10 OU3NKOXUMHS TOBEPXHOCTHBIX SBICHUH. Joknan/yctHoe pedeparuBHOe COOOIICHNE,
PEHICHUEC CUTYAaIMOHHBIX 3aJ1a4
11 CtpoeHure aToMa U XUMUYECKasi CBSI3b. Joknan/yctHoe pedeparuBHOE COOOIICHNE,
PEHICHUEC CUTYAlITMOHHBIX 3aJ1a4
12 XuMust OMOTEHHBIX DJIEMEHTOB Joxnan/yctHoe pedepatuBHOE COOOIICHUE,
peIIeHIe CUTYAITMOHHBIX 3a/1a4, IOATOTOBKA
KPYTJIOTO CTOJA
CPC o mpomesxyTodHOM arTecTanuu 34 [ToaroroBka K 5K3aMeHy
CPC (UTOI'O) 94

6. Kpurepum oneHMBaHHs CAMOCTOATEIbHOH PaldOTHI CTYAEHTOB MO aucHuIIMHe «OO0mas u
HeopraHnyeckasi Xumus»» (papmaneBTHYecKuil paxkyJabTeT)

JlJ1s1 OleHKH peleHusi CUTYallHOHHOM 3a/1a4u:

OueHKka «OTJIIMYHO» BBICTABISIETCS, €CJIM 3a/ladya pElIeHa IPAMOTHO, OTBETHI Ha BOIPOCHI
chopMyIUpOBaHBl YETKO. DTaJOHHBIM OTBET MOJHOCTBIO COOTBETCTBYET PEIICHUIO CTYIEHTA,
KOTOPOE XOPOII0 0O0CHOBAHO TEOPETHUECKHU.



Or1eHKa «XOPOIII0» BBICTABISIETCS, €CIIH 33/1a4a PeIIeHa, OTBETH Ha BOIPOCHI C(HOPMYITHMPOBAHBI
HE JIOCTaTOYHO 4eTKO. PeleHue cryneHTa B 1eIOM COOTBETCTBYET ATAIOHHOMY OTBETY, HO HE
JIOCTAaTOYHO XOPOIIO 0OOCHOBAHO TEOPETHUYECKH.

OneHka «ya0BIETBOPUTEIBHO» BBICTABIIAETCS, €CIIM 3aJja4ya pellieHa He MOJIHOCThIO, OTBETHI HE
coJiepKatr BCeX HEOOXOAUMBIX 0OOCHOBAHUH pEIICHHS.

OneHka «HEeyIOBJICTBOPUTEIIbHO» BBICTABISICTCS, €CIM 3a/laya HE pellieHa WU HUMEeT IpyOble
TEOPETUYECKHE OIIMOKH B OTBETE HA IOCTaBJICHHBIE BOIIPOCHI

Juist oueHku nokiIana/ pedepaTuBHOIO COOOIIEHUS |

* OIeHKa «OTIUYHO» BBICTABIISICTCS, €CIIU pedepaTUBHOE COOOIICHIE/ TOKIIa COOTBETCTBYET
BCceM TpeOoBaHUAM 0GOPMIICHHUS, TPEACTABJICH IMUPOKUNA OMOIMOrpaduIeCcKuil CITUCOK.
Copneprkanue oTpaskaeT COOCTBEHHBIN apryMEeHTHPOBAHHBIN B3I/ CTY/ICHTA Ha TIPOOIeMy.
Tema packpbiTa BCECTOPOHHE, OTMEYAETCS CIOCOOHOCTh CTYACHTA K UHTETPUPOBAHUIO U
0000IIEHUIO JAHHBIX IEPBOMCTOYHUKOB, PUCYTCTBYET JIOTHKA U3JIOKEHHUS MaTepHaa.

HmeeTcst WIUTIOCTPAaTUBHOE COIIPOBOXKICHUE TEKCTA.

* O1eHKa «XOPOIIIOY» BBICTABIISETCS, €CIIH pedepaTuBHOE COOOIIEHNE/ TOKIIa COOTBETCTBYET
BCceM TpeOOoBaHUSAM 0GOPMIICHHUS, TPEACTABICH TOCTATOYHBINA OMOIMOTrpadMuecKuii CIIUCOK.
Conepxanue \ oTpakaeT apryMEHTUPOBAHHbIH B3IJISA]] CTYACHTA Ha MTPOOJIEMy, OJHAKO
OTCYTCTBYET COOCTBEHHOE BUJIcHHUE MPoOIemMbl. Tema packpbiTa BCECTOPOHHE, PUCYTCTBYET
JIOTHKA U3JIOKEHHS MaTepHaa.

* OLIeHKa «yJJOBJIETBOPUTEIHLHOY BBICTABIISIETCS, €CIU pedepaTuBHOE COOOIIEHUE/IOKIIA]] HE
MOJTHOCTBIO COOTBETCTBYET TPEOOBAaHUSAM O(OPMIICHUS, HE TIPE/ICTABIICH JI0CTaTOYHBIN
oubnuorpaduueckuil CIUCOK. ApryMeHTalus B3TJsiaa Ha Po0ieMy He JOCTaTOUYHO
yOeauTenbHa M HE OXBAThIBACT MOJHOCTHIO COBPEMEHHOE COCTOsTHHE MpodiieMbl. Bmecte ¢ Tem
MPUCYTCTBYET JIOTHKA U3JI0KEHUSI MaTepHana.

* OLeHKa «HEeYIO0BICTBOPUTEIBHOY BBICTABIISIETCS, €CIIM TeMa pedepaTUBHOTO
COOOIIIEHNs/TOKIaIa HE PACKPBITa, OTCYTCTBYET yOeIUTENbHAS apryMEeHTAlUs 110 TeMe PadoThI,
UCTIOJIB30BaHO HE IOCTATOYHOE JUIsl PACKPBITHS TEMBI peepaTHBHOTO COOOIICHHUS KOJITMIECTBO
JUTEPATyPHBIX UICTOYHHUKOB.

JI151 OleHKH MPOoBeAeHus KPYIJIoro croJja:

OTMYHO: BCE KOMIIETEHIIUH, PEAYCMOTPEHHbBIEC B paMKaX TUCIUILIMHEI (B 00beMe, 3HAHHI,
YMEHUH U BIaJCHUIN) OCBOEHBI MOJHOCTHIO. Y POBEHb OCBOCHHSI KOMIIETEHIIUN — TTOBBIIICHHBIH.
OOyyaronuiicss akTUBHO PEIIaeT MOCTaBJICHHBIE 3a/1a4H, IEMOHCTPUPYS CBOOOIHOE BIIaIcHUE
MIPElyCMOTPECHHBIMU HaBBIKAMH U YMEHUSIMHA Ha OCHOBE MICIIOIH30BAHUS ITOTYICHHBIX 3HAHHM.
Xopouio: Bce KOMIETSHIIUU, IPETyCMOTPEHHBIE B paMKaX JUCIUIUIUHEI (B 00beMe, 3HAaHUH,
YMEHUH U BIAJCHUI) OCBOCHBI TIOJHOCTHIO. Y POBEHb OCBOCHHSI KOMITETEHIIUU — JOCTATOYHBIMN.
OOyuaromuiicst pemaer NocTaBIeHHbIC 3a]]a4i, HHOTAA TOMyCKas OINOKHU, He
NPUHIUITHAIBHOTO XapaKTepa, JIETKO UCIIPABIISIET HX CAMOCTOSITEIIHLHO TIPH HABOISIIIIX
BOMpOCax MpenojaBaTes; JeMOHCTPUPYET BIaJICHUE MTPEeTyCMOTPEHHBIMHU HaBbIKAMU U
YMEHUSIMH Ha OCHOBE MCIIOJIH30BAHMUS TIOJTYICHHBIX 3HAHUH.

Y10B1€TBOPUTEIBHO: BCE KOMIIETEHIINH, PEAYCMOTPEHHBIEC B paMKaX TUCIUIUINHEI (B
o0bemMe, 3HaHUM, YMEHUI U BIIaJIEHNU) OCBOCHBI TTOJIHOCTHIO. Y POBEHb OCBOCHUST KOMITETCHIIUU
— noporoBsiid. OOy4Jarmuiics MpH PEIIeHNH OCTaBICHHbBIE 3a7auH, YaCTO JOMYCKaeT OLTHOKH,
HE MPUHIUTTHAIBHOTO XapaKTepa, UCTIPABIISET UX P HAJTHYUU OOJBIIOTO KOJINISCTBA
HABOJAIIUX BOIIPOCAX CO CTOPOHBI MPEToiaBaTelis; He BCeraa MoTydeHHbIE 3HAHUS MOXKET B
MOJTHOM 00beMe MTPUMEHHTD TIPH JIEMOHCTPAIMH MTPETYCMOTPEHHBIX MMPOTPAMMON JTUCIIATIIHBI
HABBIKAMU M YMEHUSIMHU.

HeynoBJjieTBOPUTENBbHO: BCE KOMITETESHITUH, ITPETYCMOTPCHHBIE B paMKax JUCIHILTAHEI (B
o0beme, 3HaHWH, YMEHUI U BJIaJIEHU ) HE OCBOCHBI MIIM OCBOEHBI YACTUYHO. Y POBEHb OCBOCHUS
KOMIETEHIIMH — MOANIoporoBbid. OOy4daromuics mpy peleHny NoCcTaBJIeHHbIE 3a1a4H,
JOTTYCKaeT OUTMOKHU MPUHIIUITHAIBHOTO XapaKTepa, HE MOXKET UX HCIPABUTH JaXKe TPU HATUYUU
OOJIBIIIOTO KOJIMYECTBA HABOISAIINX BOIPOCAX CO CTOPOHBI PEIOIaBaTeNs; 3HAHUS 10



JUCLUTUIMHE (parMEeHTapHbI U 00YJaIOUIHIiCS HE MOXKET B IIOJIHOM 00beMe MPUMEHUTH UX MPH
JEMOHCTPALMH HPETyCMOTPEHHBIX POIPaMMOM AUCIUIUIMHBI HABBIKAMHU U YMEHUSIM



METOANYECKASA PASPABOTKA /UISA OBYUYAIOIEI'OCA
1. leITEIbHOCTD CTYICHTOB 1O ()OPMHUPOBAHUIO 1 PAa3BUTHIO HABBIKOB y4e0HOI CaMOCTOATEIbHOMN
padoThI Mo AucouIInHe «O01as 1 HeopraHuveckasi XuMus» (papmaneBTHYecKu GaKyJabTeT)
B mpomecce CaMOCTOSITETFHOW pPabOTHl CTyIEHT TMPHOOpeTaeT HEOOXomuMBble I OymyIien
CHELHAIBHOCTH  KOMIIETCHIMM, HABBIKM CaMOOPIaHU3alMM, CaMOKOHTPOJI, CaMOYIIPaBIICHHUS,
camope(IeKCUH B CTAHOBHUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM YUeOHO IesITeIbHOCTH.
BrInonHsAs caMOCTOSITENbHYI0 paboTy OA KOHTPOJIEM IIPETOAaBaTeNs
CTYAEHT JOJDKEH:
— OCBOMTh MHHHMYM COJCP)KaHMs, BBIHOCUMBI Ha CaMOCTOSTENbHYIO paboTy CTYICHTOB U
NPESIOKEHHBIH PenoAaBaTelieM U KOMIIETCHIUSIMH B COOTBETCTBHU ¢ DeiepaibHbIM rOCyAapCTBEHHBIM
o0Opa3oBaTenbHBIM CcTaHAapTOM Bhiciiero ooOpasoBanus (PIOC BO) mo aucnumimae «O0masi u
HeOpraHu4yecKasi XMMuUs»
— IUTAHUPOBATh CaMOCTOSTENILHYIO PaOOTy B COOTBETCTBHU C TpaUKOM CaMOCTOSTENBHOH pPadOTH,
NPESIOKEHHBIM TPENoAaBaTeNeM.
— CaMOCTOAITENIbHYI0  paboTy CTYAEHT JOJDKEH OCYHISCTBIATh B OpPraHU3allMOHHBIX  (hopmax,
NPeayCMOTPEHHBIX Y4EOHBIM IJIaHOM U paboueii mporpaMMoii mpenoaaBaTes.
— BBIIOJHATH CaMOCTOSITENIBHYIO PAa0OTy M OTYMTHIBATHCA IO €€ pPEe3yJbTaraM B COOTBETCTBHU C
rpauKOM MpPEACTaBICHUS Pe3yIbTaTOB, BUAAMHU M CPOKAMH OTYETHOCTU IO CaAMOCTOSTEIbHOH padore
CTYZACHTOB.
CTYACHT MOXET:
CBEpX MNPEIJIOKEHHOTO IpernojaaBaTeneM (MpH OOOCHOBAaHMKM U COIVIACOBAHMHM C HUM) M MHHUMYyMa
obs3arensHOTO conepxanus, onpeaensemoro (OI'OC BO) o nanHON AWCIUTUIHHE:
— CaMOCTOSATEIILHO ONPEJICIIATh YPOBEHb (TIyOHHY) MPOpabOTKU COACPKAHHUS MaTepUaIa;
— IpeJyIarath JOMOJHUTENbHBIE TEMBI M BOIPOCHI JJIsi CAMOCTOSATEILHON TPOPadOTKY;
— B paMmkax oOuiero rpauka BBIMOJHEHHS CaMOCTOSATENFHONH paboThl mpeanaraTb 00OOCHOBaHHBIN
WHIMBUIYaTbHBIN IpadyK BBITIOIHEHHS U OTYETHOCTHU 110 pe3yabTaTaM CaMOCTOSTEIBHOW PabOTHI;
— TpeanaraTh CBOM BapUaHThl OPTraHU3alMOHHBIX (DOPM CaMOCTOATENLHON paboThI;
— WCTIOJB30BaTh JJISl CAMOCTOSITENILHOM padoThl METOAMYECKHE TOcoOusl, yueOHbIe TocoOus, pa3paboTKu
CBEPX MPEJIOKEHHOTO MPEerojaBaTeieM IepeyHs;
— HCHOJIb30BaTh HE TOJBKO KOHTPOJb, HO U CAMOKOHTPOJb PE3yJbTaTOB CAMOCTOSATENBHONH PabOTHI B
COOTBETCTBMHM C METOJAaMHM CaMOKOHTPOJIS, HPEATIOKCHHBIMH IPETNoAaBaTeeM WM BbIOpaHHBIMHU
CaMOCTOSITETIHHO.
CamocrosTenpHast padoTa CTyJIEHTOB J0JDKHA OKa3bIBaTh BXXHOE BIMSHUE Ha (OPMUPOBAHHE JTMYHOCTH
Oyaylero cnenuanrcTa, ero KOMIETEHTHOCTh. KaxIplii CTy[JeHT caMOCTOATENIFHO ONPEAEISIET PEKUM
cBOEH pPaboTBl U Mepy Tpyla, 3aTpauydBacMOro Ha OBJAJICHHE YYEOHBIM COJEpKaHUEM IO KaKAOH
mucuuiuiiHe. OH  BBIMOJIHSET BHEAYTUTOPHYIO pa0oOTy IO JIMYHOMY HWHIMBUAYaTbHOMY IUIaHY, B
3aBHCHUMOCTH OT €T0 MOJATrOTOBKH, BPEMEHH U IPYTUX yCIOBUIL.
2. MeToau4yecKue peKOMEHIAUMH JJIsl CTYAEHTOB II0 0TAeIbHbIM (pOpMaM caMOCTOATEIbHOM
padoThI
C mepBBIX Ke CEHTAOPHCKHX JHEH Ha CTyAeHTa OOpyIIMBaeTcs TrpoMajHblii 00beM WH(OpMAIWH,
KOTOPYIO HE00X0AUMO yCBOUTh. Hy>KHBIN MaTepuall COAEPKUTCA HE TOJIBKO B JIEKUUAX (3aTIOMHHUTB €T0 —
9TO TOJIBKO MaJjias 4acTh 3aJa4u), HO ¥ B yueOHUKaX, KHUTax, cTaTbsix. [Iopoi Bo3HUKaeT HEOOXOJMMOCTh
npuBiekats HHGopMmaonusie pecypebl Matepaer, DMOC, OBC u ap. pecypchi.
CucrteMa By30BCKOI'O O0Y4EHHS MTOJIPa3yMEBAET 3HAYUTEIBHO OOJBLIYI0 CAMOCTOATEIBHOCTh CTYJEHTOB
B IUIAHUPOBAHWU W OpPraHU3allMU CBOCH JESITEIbHOCTH. BuepamiHeMy IIKONBHUKY cIelaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIH B MIKOJIE €KEAHEBHBIA KOHTPOIb CO CTOPOHBI YUHUTENS 3aCTaBIISUI IOCTOSIHHO M
CHCTEMaTHYEeCKH TOTOBUTHCS K 3aHSATHSIM, TO B By3€ BOIPOC 00 YpOBHE 3HAHUH BIUIOTHYIO BCTAET Nepen
CTYAEHTOM TOJIKO B MEPUOJ cecCHM. Takasi cuTyarusi 00opaunBaeTcs Ajsl HEKOTOPBIX COOJIa3HOM BECh
CEMECTP TOCBATHUTH CBOOOTHOMY BpPEMSAIPENPOBOXKACHUIO («KOoraa OyJIeT HYKHO — BBIy4dy!»), a Koraa
MPUXOJUT TIOPa SK3aMEHOB, MaTepraa, OJJIeKAIIEro YCBOCHUIO, OKa3bIBACTCSl TAK MHOTO, YTO HUKAKast
namsITh He COCOOHA C HUM CIIPABUTHCS B OCTABIIMICS MPOMEKYTOK BPEMEHHU.
Pabota ¢ kHuTOI
[Tpu paboTe ¢ KHUTOW HEOOXOAMMO TOJOOpaTh JHTEPATYpy, HAYYUTHCS MPABUIBHO €€ YUTATh, BECTH
3anucu. Jns mombopa auTepaTypbl B OMOJIMOTEKE HCHONB3YIOTCS al(aBUTHBIE M CHUCTEMAaTHYECKHUA
KaTaJIOTH.



BaxxHO TMOMHHUTH, YTO pallMOHATBHBIE HABBIKM PabOTHl C KHUTOH - 3TO BcerAa OoJbInas SKOHOMHUS
BPEMEHH U CHIL

[IpaBuibHBI TOAOOP y4YEOHHKOB PEKOMEHAYETCS IperojaBaTeieM, YUTAIOMIUM JIEKIMOHHBIA KypC.
HeoOxonumast nutepaTypa MOKeT OBITh TakXKe yKa3aHa B METOAMYECKHX pa3paboTKax MO JaHHOMY
Kypcy.

Wsywass marepmanm 1o y4eOHWKY, CIEAyeT NEepeXOAWTh K CIEAYIOmEMYy BOIMPOCY TONBKO IIOCIe
MPaBUIIBHOTO YSICHEHHS MPEIbIAYIIEro, ONIChiBas Ha OyMare Bce BHIKJIAJAKH U BBIYUCIICHUS (B TOM YHCIIC
Te, KOTOpbIe B YUeOHHKE OMYIICHBI M Ha JIEKIIUH JTaHBI IS CAMOCTOATEIBHOTO BBIBOA).

IIpn w3ydermn 000H AWCHWIUIMHBI OONBIIYI0O W BaXKHYIO pOJIb HWIPAaeT CaMOCTOSTENbHAS
WHIWBUAYyaJIbHAsA paboTa.

Ocoboe BHHUMaHHUE clenyeT oOpaTUTh Ha OMpelesieHHEe OCHOBHBIX MOHATHH Kypca. CTyOeHT JOJKeH
MOIpOOHO pa3dupaTh MPUMEPHI, KOTOPHIE TIOSCHSIOT TaKWE ONPENEICHHS, U YMETh CTPOUTH aHAIOTHYHBIS
IpUMEPBI CaMOCTOATENBHO. HyKHO 70OMBATHCSI TOUHOTO MPEACTABICHHS O TOM, YTO H3ydaelb. [lone3no
COCTaBIISITh OTMOpPHBIE KOHCHEKTHL. [lpyn m3yueHun MmaTepuana mo y4eOHMKY IOJE3HO B TeTpamu (Ha
CIEIAIFHO OTBEIEHHBIX ITOJIAX) JOIOJHATh KOHCIEKT JEKIuA. TaMm ke ciemyer oTMedaTh BOIPOCHI,
BbIJIETICHHBIE CTYIEHTOM ISl KOHCYJBTAIINH C IIPETIOAaBaTesIeM.

BrIBoBI, IOTy4YeHHBIE B pe3yIbTaTe U3YUCHUS, PEKOMEHAYETCS B KOHCIIEKTE BBIACTATH, YTOOBI OHU MPU
MIEPEYNTHIBAHUH 3aMHCEH JTyUIlle 3aIIOMIHAIUCE.

OnpIT TOKa3bIBAaeT, YTO MHOTHM CTYyIEHTaM IIOMOTaeT COCTaBJICHHE JIHCTa OIMOPHBIX CHUTHAJOB,
CoJepKalllero BaKHEWIMe W HamOoiee yacTto ymnorpeOssemble (GOpMYNbl W MOHATHS. Takoil JucT
MIOMOTAeT 3alIOMHHUTH ()OPMYJIbI, OCHOBHBIE TOJIOKEHHUS JIEKIIUH, a TAKKE MOXET CIYKHUTh TOCTOSHHBIM
CIIPaBOYHHUKOM ISl CTY/ICHTA.

Paznuyarot 1Ba BHIa YTeHUS; IEPBUYHOE U BTOpUUHOE. [lepBUYHOE - 3TH BHUMATEIbHOE, HETOPOILIMBOE
YTEeHUE, IPU KOTOPOM MOXHO OCTAHOBHUTHCA Ha TPYIHBIX MecTax. [locie Hero He AOKHO OCTaThCsA HU
OJTHOTO HEMOHSTHOTO 0510Ba. CoJlep)KaHue He BCETja MOXKET OBITh TIOHATHO MOCTIE IEPBUYHOTO YTSHISL.
3amaya BTOPUYHOTO YTEHHS MOJTHOE YCBOEHHE CMBICHA IIeNOro (TI0 CYETY 3TO YTEHHE MOXKET OBITH U He
BTOPBIM, & TPETHUM WM YETBEPTHIM).

IIpaBuna camocTosITeILHOM PaGoThI C JIMTEPATYPOH

Kak yxe oTmeuanocs, camocrositenbHas paboTa ¢ yueOHUKaMH U KHUTaMU (2 TakKe CaMOCTOSTEThHOE
TEOPETUIECKOE UCCIIeIoOBaHUE MPoOIieM, 0003HAYEHHBIX MPENOaBaTesieM Ha JICKIUSIX) — 9TO BaKHek1ee
ycnoBre GopMupoBaHus y cebst HaydHOTo crioco6a nozHanus. OCHOBHBIE COBETHI 371€Ch MOKHO CBECTH K
CIIE Ty FOTIIAM:

» CocTaBUTh NIEpEYCHb KHHT, C KOTOPEIME Bam ciemyer mo3HakOMUTBCS;, «HE CTapalTech 3alIOMHUTH BCE,
YTO BaM B OJmKaiiliiee BpeMs He MMOHAJ00UTCS, — COBETYET CTYACHTY B Mosiojiomy yderomy . Cenbe, —
3aIIOMHUTE TOIIBKO, TJE 3TO MOXKHO OThICKaTh» (Cenbe, 1987.C. 325).

» Cam TaKoii repedeHb JODKeH ObITh CHCTEMATH3UPOBAHHBIM (4TO HEOOXOUMO TSI CEMUHAPOB, YTO IS
9K3aMEHOB, YTO MPHUTOAUTCS ISl HallMCAaHUS KypCOBBIX M JMIJIOMHBIX paboT, a yTo Bac mHTepecyer 3a
pamMKaMu OQUIMAILHOW Y4eOHOW JEATEIbHOCTH, TO €CTh YTO MOXET paclIupuTh Bamry o0y

KYJIBTYpY...).
* OO0s3aTeNIbHO BBIMTUCHIBATH BCE BBIXOJHBIC JIAHHBIE 1O KaXI0W KHHUTre (TpU HamucaHuud paboT 3To
MO3BOJIUT OYCHb COKOHOMHTH BpEMsI).

* Pa3oOpatbes uist ceds, Kakue KHUTY (MM Kakue IJIaBbl KHUT) CIIEAYeT MPOYUTaTh 00Jiee BHUMATEIbHO,
a KakHe — IIPOCTO MPOCMOTPETb.

* [lpu cocraBneHnM nepeyHeil IUTepaTypsl CIeAyeT MOCOBETOBATHCS C MPENOoJaBaTeIiMU U HayIHBIMHU
PYKOBOIUTEISIMHU (MM ke ¢ OoJiee MOArOTOBICHHBIMU M 3PYAUPOBAaHHBIMU COKYPCHUKAaMH), KOTOPBIE
noMoryT Bam mydiie copueHTHpPOBaThCs, HA YTO CTOMT OOpaTUThH OOJjblllee BHUMAaHKE, a HA YTO BOOOIIE
HE CTOUT TPATUTh BPEMHL...

*EcTecTBEHHO, BCE€ MPOUYMTAHHbIE KHWUTH, YYeOHWKH M CTaTbU CIEAyeT KOHCIEKTHpPOBAaTh, HO 3TO HE
03HA4aeT, YTO HaJ0 KOHCIEKTHPOBATH «BCE IOMAPSA»: MOXHO BBINHMCHIBATH KPaTKO OCHOBHBIE HJIEU
aBTOpa ¥ WHOTJA MPUBOIUTH HanOoJee ApKUe U MoKa3aTeNbHbIE IUTATHI (C YKa3aHUEM CTPaHUI).

* Ecnu kaura — Bama coOcTBeHHAs, TO JIOMTyCKAeTCs JIeNIaTh Ha MOJISIX KHUTH KPaTKHe TIOMETKH HJTH KE B
KOHIIE KHHUTH, Ha MYCTBIX CTPaHMLAX MPOCTO CAENATh CBOM «IIPEIMETHBIN yKa3aTenb), II€ OTMEYAOTCs
HaunOoJiee MHTEpecHble A1 Bac MbIcin U 00s3aTeNbHO YKa3bIBAIOTCS CTPAaHHUIBI B TEKCTE aBTOpa (3TO
OYEHb XOPOIIHN COBET, MO3BOJIAIOMINN 3KOHOMHTH BpeMsI M OBICTPO HAXOIUTh «HU30paHHBIE» MecTa B
CaMBIX Pa3HBIX KHUTAX).

* Eciiu Bpl panbme mano pabotanu ¢ Hay4dHOH  JMTEpaTypoil, TO ciexyeT BbIpaboTarh B cebe
CIOCOOHOCTh «BOCTIPHHUAMATBY» CJOXKHBIC TEKCTBI; JUIi 3TOTO JYYIIMH NPUEM — HAYYUTHCS «IHTATh



MeJIEHHOY», KOoTJa Bam MOHATHO Ka)Koe MPOYMTAHHOE CJIOBO (@ €CIM CJIOBO HE3HAKOMOE, TO JIN0O C
MOMOIIIBIO CIIOBapsi, INOO C MOMOIIBIO0 MPENOoJaBaTeNsi 00s3aTeNFHO €ro y3HATh), U 3TO MOXKET 3aHSATh
Hemasioe BpeMmst (Y KOro-TO — JI0 HECKOJIBKHX HENENb M Ja)Ke MECSIEB); OMBIT MOKa3bIBAET, YTO MOCIIE
3TOTO CTYJEHT KaKUM-TO «4yJOM» HAuYMHAeT OyKBAJIBHO 3arjaThlBaTh KHUTH W YyTh JIM HE BHUJCTh
«CKBO3b O0JIOKKY», CTOAIIAs 3TO paboTa WM HET...

* «JInGo umTaiiTe, TMOO MEpPETUCTHIBAiTE MaTEPHAII, HO HE MBITANTECh YNTATh OBICTPO... ECIT TeKCT MeHS
WHTEPECYeT, TO YTCHHE, Pa3MbIIIUICHUE U Jaxe (aHTa3MPOBAHKE 110 ITOMY IOBOY CIUBAIOTCS B CIUHBIN
MIPOIIECC, B TO BPEMS KaK BBIHY)KJICHHOE CKOPOYTEHHE HE TOJIBKO HE CITOCOOCTBYET Ka4eCTBY UTECHUS, HO
W HE MPUHOCUT YYBCTBA YIOBIETBOPEHHS, KOTOPOE MBI IOJy4YaeM, Pa3MBIILISAS O MPOYNTAHHOMY, —
coseryet I'. Cenbe (Cenbe, 1987. — C. 325-326).

* Ectb eme oquH 3P QPEKTUBHBIA CIMOCOO ONTUMHU3UPOBATh 3HAKOMCTBO C HAy4YHOW JHUTEpPaTypod —
cleayeT YBJIECUbCS KaKOU-TO M€l U BCE KHUTM IIPOCMAaTpUBaTh C TOYKU 3pEHUs JaHHOW uaeu. B sTtom
cily4yae CTyIeHT (WM MOJIOJON Y4YEHBIH) OymeT Kak Obl UCKaTh apryMEHTBl «33» WU «IPOTUBY»
UHTEPECYIOIEH ero WaeH, U OJHOBPEMEHHO OH OyJeT Kak Obl OOIIAThCS C aBTOPAMH 3THUX KHUT I10
MOBOJy CBOWX MJIeH M pa3MbIIUIeHHH... [[poOiriema I B TOM, Kak HalWTH «CBOOY» HJIEIO...

UreHne HaydHOTO TEKCTa SIBIIAETCS YACTHIO TIO3HABATENBHON AESITENHHOCTH. Ee mens — mu3BiedeHne u3
TekcTa HeoOxoaumoil uH(popmamuu. OT TOro Ha CKOJNBKO OCO3HAaHHA YHTAIOMIMM COOCTBEHHAs

BHYTPEHHSISI YCTaHOBKAa TpW OOpalleHHH K TeYaTHOMY CJIOBY (HAliTHM HY)XHBIE CBEIEHHUS, YCBOWUTH
WH(GOPMAITUIO TIOJTHOCTHIO MITH YaCTHYHO, KPUTHUYECKH MPOAHATU3NPOBATh MaTepral U T.I.) BO MHOTOM
3aBHCHUT 3P PEKTUBHOCTH OCYIIECTBIIEMOTO JICHCTBYSL.

BriaensiroT yeTbipe 0CHOBHBIE YCTAHOBKH B YTEHUM HAYYHOI'0 TEKCTA:
1.uH}pOpMAaIIOHHO-TIONCKOBBIH (3a7]a4a — HAWUTH, BBIIETUTH UCKOMYIO HH(GOPMAIIHIO)
2.yCBaI/IBaIOIlIa$I (yCI/IHI/Iﬂ YUTaATCIIA HAIIpaBJICHBI HA TO, 1ITO6I:.I KaK MOXKHO ITIOJJHEEC OCO3HATh U 3alIOMHUTH
KaK caMU CBE/ICHHUS U3J1araeMble aBTOPOM, TaK U BCIO JIOTHKY €TI0 pacCyXAeHUN)
3.aHATUTUKO-KPUTHYECKas (YUTATEeNb CTPEMHUTCSI KPUTHUECKHA OCMBICIIHTh MaTeprai, MPOaHaIN3upOBaB
€ro, OIPEe/IENINB CBOE OTHOIICHNE K HEMY)
4.TBOp‘-ICCKaSI (CO3IL3€T Y 4UTaTC]id TOTOBHOCTL B TOM WMJIM MHOM BHUJIC — KaK OTHpaBHOﬁ IMIYHKT JId CBOUX
paccykaeHui, kak oopa3 IJisi JeHCTBUS 10 aHAIOTHUU U T.II. — MCIIONB30BATh CYKICHHUS aBTOPa, XOJl €ro
MBICIIEH, pe3ynbTaT HAONIONCHUS, pa3pabOTaHHYI0 METOINKY, IOIOJHWTh WX, TOJBEPTHYTH HOBOH
MIPOBEPKE).

C HanuuueMm Pa3IMYHBIX YCTAHOBOK 06pameH1/m K HAy4YHOMY TCEKCTY CBA3aHO CYIICCTBOBAHUC U
HECKOJIbKHX BH/I0B YTEHHA !

1. bubnmuorpaduueckoe — MpocMaTprBaHUE KapTOUYEK KATallOTa, pEeKOMEHIATENBHBIX CITUCKOB, CBOIHBIX
CITMCKOB XypPHAJIOB M CTaTel 3a TOJI U T.I1.;

2. TMPOCMOTPOBOE — HCIIONB3YeTCS Ui TMOWCKA MAaTEpPHaliOB, COIEPKANIMX HYXHYIO WH(GOpMAIHIO,
00BIYHO K HEMY MPUOETAIOT Cpasy Iociie paboThI CO CIIMCKAMHM JINTEPATYPhl U KaTaJoraMH, B Pe3yJIbTaTe
TAaKOIr'o NpoCMOTpa YUTATCJIb YCTAaHABJIIMBACT, KAKUEC N3 UCTOYHUKOB 6y,Z[YT HUCIIOJIB30BaHbI B HaHBHeﬁmeﬁ
pabore;

3. O3HaKOMHTEIBHOE — TMOJIPa3yMeBaeT CIUIOIIHOE, JOCTATOYHO MOJPOOHOE MPOUYTEHHE OTOOpPaHHBIX
cTarel, IiiaB, OTAEIBHBIX CTPAHUI], LIEJb — MIO3HAKOMHUTBCS C XapakTepoM HH(POPMAIUH, Y3HATh, KaKUe
BONPOCHI BEIHECEHBI aBTOPOM Ha pacCCMOTpPEHHE, MPOBECTH COPTUPOBKY MaTepHaa;

4. U3yJarolee — MmpeoiaraeT JOCKOHaIhHOE OCBOSHHE MaTepraa; B X0/ TAKOT0 YTCHUS TPOSBISETCS
JIOBEpUE YUTATENs] K aBTOPY, TOTOBHOCThH MPUHSATH M3JIOKEHHYIO WH(GOPMAITHIO, Peallu3yeTcs yCTaHOBKA
Ha MpeAeNbHO MOJTHOE TOHMMaHNe MaTepuaa;

5. aHANMTHUKO-KPUTUYECKOE U TBOPYECKOE UTEHHE — JBA BUJA YTCHHS OJHM3KHAE MEXIY COOOW TeM, UTO
Y4acTBYIOT B DEIIEHUH HCCIIEe0OBATeIbCKUX 3anad. llepBblii W3 HUX MpenrnojiaraeT HarpaBICHHBIA
KPUTHUYECKUN aHaiMu3, Kak caMmoi WHGpOpMAIMK, TaK U CIIOCOOOB €€ IMOJIYYCHHUS U I0Jadd aBTOPOM;
BTOPO€ — IIOMCK TEX Cy)K,ZIeHI/H‘/’I, (I)aKTOB, 10 KOTOPBIM HWJIM B CBA3U C KOTOPBIMHU, YMUTATCIIb CUUTACT
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICITH.

N3 Bcex PaCCMOTPEHHLIX BUAOB UTCHUA OCHOBHBIM JIA CTYACHTOB ABJIACTCA U3YyHalOIICC — KMCHHO OHO

MO3BOJIET B paboTe ¢ y4eOHOH InTepaTypoi HaKaruIMBaTh 3HAHUS B Pa3IMYHBIX oOnacTsax. BoT moyemy
WMEHHO STOT BHJ YTCHHS B paMKaX y4eOHOW NEesATENHbHOCTH JOKEH OBITh OCBOCH B IEPBYHO OUYEpElb.
Kpome Toro, mpu oBNaJieHUH NaHHBIM BUAOM YTEHHS (DOPMUPYIOTCS OCHOBHBIE MPUEMBI, TOBBIIIAIOIINE
3¢ GEKTUBHOCTH PabOTHI ¢ HAYYHBIM TEKCTOM.
1.yTBepxkieHMii aBTOpa 6€3 NpUBIIeYeHUsT PaKTUIECKOTO MaTepHaa;
2.1luTpoBaHue — TOCIOBHOE BBHITUCHIBAHNE U3 TEKCTA BBIIEPIKEK, H3BJICUCHUH, HaNOOJee CYyIECTBEHHO
OTpaXXarlux Ty WIN UHYIO MBICJIb aBTOpa,



3.KoHcnektupoBaHnne — KpaTKoe ¥ MOCIIeJ0BATeIbHOE U3TI0KECHUE COJIEPIKAHUS TIPOUUTAHHOTO.
KoncnekT — clOXHBIH cnoco® W3I0KEHUS COAEp)KaHWsS KHUTH WM CTaTbd B JIOTHYECKOU
MOCIIeIOBAaTEIEHOCTA. KOHCIIEKT aKKyMyJaupyeT B ce0€ MpeabIIylIue BHIBI 3alHACH, I103BOJIICT
BCECTOPOHHE OXBATUTh COJEP)KaHUE KHWUTH, CTaTbu. [103TOMYy yMeHME COCTaBIATh MJIaH, TE3UCHI, JENaTh
BBIIIMCKH U JPYTHE 3aIIUCH ONPEACIIAET U TEXHOJIOTUIO COCTABICHHSI KOHCIIEKTA.

MeToanuyeckue peKOMEHAALUM 110 COCTABJICHUIO KOHCIIEKTA:

1. BHUMaTEeNbHO MPOYHMTAWTE TEKCT. YTOYHHUTE B CIPABOYHOW JIMTEpaType HEMOHATHBIE ciioBa. [lpu
3amucy He 3a0y/AbTe BEIHECTH CIIPABOYHBIE TaHHBIC HA MOJIT KOHCIIEKTA,

2. BeigenuTe raBHOE, COCTaBbTE TIIAH;

3. Kpatko copmynupyliTe OCHOBHBIE MOJIOKEHHUS TEKCTA, OTMETHTE apryMEHTALIUIO aBTOPa;

4. 3aKOHCTIEKTUPYHTE MaTepuai, 4eTKO CIeAysl MyHKTaM IutaHa. [Ipy KOHCIEKTHPOBAaHWW CTapalTech
BBIPA3HUTh MBICTH CBOUMH CIIOBaMH. 3aITUCH CIIEAYET BECTH YETKO, SCHO.

5. I'pamMoTHO 3anuchIBaiiTe nUTaThl. [[UTHPYS, YIUTHIBAWTE TAKOHUYHOCTh, 3HAYUMOCTh MBICITH.

B TekcTe koHCIEKTa XKeNnaTebHO MPUBOANTE HE TOJBKO TE3UCHBIE MOJIOKEHUS, HO U UX JI0Ka3aTeIbCTBA.
IIpn odopmieHnrn KOHCIIEKTa HEOOXOAMMO CTPEMHUTHCA K €MKOCTH KaKIOro MpPEeUIOKEHHs. MEBICIn
aBTOpa KHUTH CIEAyeT M3JIarath KpaTko, 3a00TsICh O CTHIIE W BBIPA3UTEIHHOCTH HANHMCAHHOTO. YwWcio
JIOTIOJTHUTENIBHBIX JJIEMEHTOB KOHCIIEKTAa JODKHO OBITH JIOTHYECKH OOOCHOBAHHBIM, 3alUCH JIOJDKHBI
pacmpenessiTeCs B ONPEACIICHHOM IOCJIEI0BAaTEIbHOCTH, OTBEUYANOLICH JIOTMYECKOW CTPYKTYpe
npousBenieHus. i1 yTOUHEHUS U TOTIOTHEHUST HEOOXOIUMO OCTABIISATH TIOJISL.

OnnazicHWe HaBBIKAMU KOHCIIEKTUPOBAHUS TPEOYET OT CTYyNIEHTa IEJICyCTPEMIICHHOCTH, TIOBCEIHEBHOMN
CaMOCTOSITETIbHOM PabOTHI.

IIpakTuyeckue 3aHATHS

st Toro 4To0BI MPaKTHUECKUE 3aHATHS IPUHOCHIN MaKCUMAIBHYIO TIOJIb3Y, HEOOXOAMMO MIOMHHUTH, YTO
yIpaXXHEeHHEe U pelleHHe 3a/1ad MPOBOAATCSA M0 BBIUMTAHHOMY Ha JIGKIMSIX MaTepHady M CBS3aHBI, Kak
MIPABHIIO, C IETATHHBIM pPa300pOM OTIIEIBHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. CiemyeT mo4epKHyTh, 9YTO
TOJIBKO TIOCIIE YCBOCHHUS JISKIIMOHHOTO MaTepuaia C ONpENeJICHHON TOYKH 3peHus (a UMEHHO C TOH, C
KOTOpO OH W3laraeTcs Ha JICKUUSX) OH OyAeT 3aKpeIuisiThCS Ha MPaKTHUECKUX 3aHATHSX Kak B
pe3ynbTaTe OOCY)KICHHS M aHANM3a JICKIIMOHHOTO MaTeprana, Tak U ¢ MMOMOIIBIO PEIIeHHs TPOOIEMHBIX
cutyauuii, 3agad. I[Ipu 3TUX yCIOBHSX CTYIHEHT HE TOJBKO XOPOILIO YCBOUT MaTepHall, HO U HAy4YHTCS
MPUMEHATh €r0 Ha MPAKTHKE, a TAKXKE IMOJYYUT JONOJHUTEIbHBIA CTUMYJ (M 3TO OYEHb Ba)KHO) JJIS
aKTHBHOM MPOpabOTKH JIEKIUH.

[Ipr caMoCTOATENHHOM pEUmIeHHH 33/7ad HYXXHO OOOCHOBBIBATH KaXKIBIH OTAll PEIICHUS, WUCXOAS U3
TEOPETHUYECKUX MOJIOKEHUH Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTeH peleHns mpooieMsl (3a1a4n),
TO HY)KHO CPaBHHMTb UX U BBIOPATh CaMblil paliMoHaIbHBINA. [101€3HO 10 Havyayia BRIYUCICHUN COCTaBUTh
KpaTKWH{ TJIaH pemieHus mpoOiieMsl (3amayu). PemreHue mpoONIeMHBIX 3a/ad WM TPUMEPOB CIIEIYeT
W3JaraTth IOAPOOHO, BBIYHCIICHHS paclojiaraTh B CTPOTOM TIOPSJKE, OTHEINss BCIIOMOTATeNbHBIC
BBIUMCJICHUS OT OCHOBHBIX. PellieHHMs Npu HEOOXOIMMOCTH HYKHO COIPOBOXKIATh KOMMEHTApHUSIMHU,
CXeMaMH, YepTeKaMH U PUCYHKAMHU.

CrnemxyeT TOMHUTH, YTO pEICHHE KKIOW y4eOHOW 3amadd JTOJHKHO JOBOAMTHCSA O OKOHYATEIHHOTO
JIOTHYECKOT0 OTBETa, KOTOPOTro TpeOyeT YCIOBHE, M TI0 BO3MOXKHOCTH C BBIBOAOM. lloiydeHHbI oTBET
CIIEZIyeT MPOBEPUTH CIocO0aMU, BBITEKAIOIIMMHU M3 CylIecTBa JaHHOU 3anaun. [lomezHo Taxxke (eciu
BO3MOJKHO) pellaTh HECKOIBKHMH CIIOCO0aMH M CPaBHUTHh TOJYYEHHBIE pe3yNibTaThl. PemeHue 3amau
JTAHHOTO THUIa HY>KHO ITPOJI0OKATH JI0 IPUOOPETEHUS TBEPABIX HABBIKOB B X PEIICHUH.

CamonpoBepka

[locne w3ydeHHs OMNpeAeIeHHON TeMBI MO 3alUCSIM B KOHCIEKTe W YYEOHHKY, a TaKXKe pelIeHUs
JIOCTATOYHOT'O0 KOJIMYECTBA COOTBETCTBYIOLIMX 3a7a4 Ha MPAKTUYECKUX 3aHATUAX U CAMOCTOSATEIBHO
CTYJIEHTY pEKOMEHAyeTCS, HCIONb3ysd JHCT OINOPHBIX CHTHAJIOB, BOCIPOM3BECTH 10 MaMATH
oTmpezeneHs, BEIBOJIBI (hOpMyIl, GOPMYITHUPOBKY OCHOBHBIX MOJIOKEHUH M TOKA3aTEIbCTB.

B ciydae He00X0AMMOCTH HYXKHO €Ile pa3 BHUMATEIbHO pa3o0paThcsa B MaTepuae.

WMHorna HEAOCTaTOYHOCTh YCBOEHHWS TOTO WM HMHOTO BOIPOCA BBIICHSAETCA TONBKO TPU H3YYCHHU
JANbHEWIIero marepuaia. B 3ToM cimyyae Hamo BepHYTHCS Ha3aJ M TOBTOPUTH IUIOXO YCBOEHHBIN
Marepuan. BakHbIl KpUTepuil yCBOEHHUS TCOPETHUYECKOTO MaTepuaia - yMEHHE pellaTh 3aJaud WIH
MPOUTH TECTUPOBAHHE MO MpOoWJIEeHHOMY Marepuany. OAHAKO CleIyeT MOMHUTh, YTO MPaBUIBHOE
pellieHHe 33/1a4l MOXKET MOJMYYHTHCS B pe3yJIbTaTe NMPUMEHEHHs MEXaHHMUYECKH 3ayueHHBIX (opMmyn 0e3
MMOHUMAHUS CYIIHOCTH TEOPETHYECKUX MTOJIOKEHHUH.

KouncyasTanun



Ecnu B mpoliecce camMOCTOSITENbHOM padOThl Hall M3yYE€HHEM TEOPEeTHYECKOro MaTepuaia WM IpU
peLICHUN 33ad Yy CTyIEHTa BO3HHMKAIOT BOIPOCHI, Pa3pelINTh KOTOPbIE CaMOCTOSTEIbHO HE ylaercs,
HEOO0XOIUMO OOpaTHUTHCS K MPEoIaBaTeNo Il NOTYYeHHUs Y HErO pa3bsICHEHUH WK yka3aHuil. B cBonx
BOMpPOCaxX CTYACHT JODKEH YEeTKO BBIPA3UTh, B YEM OH HCIIBITHIBACT 3aTPyAHEHHS, XapaKTep 3TOTO
3aTpyAHEHHUs. 3a KOHCYJIbTAaLMEH ciemyeT oOpamarbcs W B clydyae, €CIM BO3HUKHYT COMHEHHS B
IPaBUJIBHOCTH OTBETOB HA BOIPOCHI CAMOIIPOBEPKHU.

IMoaroroBka K 3K3aMeHaM H 3a4eTaM

Wzyuenne MHOrux oOmEenpo(ecCHOHAIBHBIX W CHEUMANbHBIX AMCLHUILIMH 3aBEPIIACTCS 3K3aMEHOM.
IloaroToBka K 93K3aMeHy CIIOCOOCTBYET 3aKpeIUICHHIO, YIAyONeHH:0 W 000OIIEeHWI0O 3HAHWIA,
MOJy4aeMbIX, B Tpolecce O0y4deHHs, a TaKKe NPUMEHEHHI0O MX K PEUICHUIO MpPaKTHYECKUX 3ajad.
loToBsICH K DdK3aMEHy, CTYACHT JHKBHIUPYET HMEIOIMIMEcs MpoOensl B 3HAHUSX, YIIIyOJser,
CHCTEMAaTHU3UPYeT U YIOPSAAOYMBAET CBOM 3HaHMA. Ha sK3aMeHe CTyneHT NeMOHCTPUPYET TO, YTO OH
npuoOpen B mpolecce 00y4eHHs: IO KOHKPETHOM y4eOHON TUCIUILINHE.

OK3aMEHAIlMOHHAsl CecCUsl - 3TO CepHus DSK3aMEHOB, YCTAHOBJICHHBIX YUYEOHBIM IITaHOM. Mexay
sK3aMeHaMu wuHTepBan 3-4 musA. He cmemyer mymars, urto 3-4 OHS JOCTATOYHO ISl yCIIETITHON
MOJTrOTOBKH K 9K3aMEHAM.

B 5tu 3-4 nHA HYKHO CHCTEeMaTH3HpOBATh YK€ HUMEMOIIMecs 3HaHUS. Ha KOHCyJbTauuM mepen
9K3aMEHOM CTYJCHTOB II03HAKOMST C OCHOBHBIMH TpPEOOBaHMSAMH, OTBETAT HAa BO3HHUKIINE Y HHX
Bonpockl. [loaToMy mocemeH e KOHCYIbTauid 0053aTeNbHO.

Tpe6OBaHI/Iﬂ K OpraHu3alyy INOATOTOBKH K 3K3aMC€HaM TC K€, YTO U IIPU 3aHATUAX B TCUCHUEC CEMECTpPA,
HO COOJIOAAaTHCS OHM JIOJDKHBI Ooiee cTporo. Bo-nepBhix, 0UeHb BaXKHO COOJIIOJICHUE PEKUMA JHS; COH
HE MEHee § 4acoOB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3AHEE, YeM 3a 2-3 yaca 10 cHa. OnTUMalbHOE
BpeMsI 3aHATHH, 0COOCHHO IO MaTeMaTHKe - YTPEHHUE U JTHEBHBIC Yachl. B mepepbiBax MEXIy 3aHITUIMH
PCKOMCHAYIOTCA TIPOryJIKM Ha CBCXKCEM BO3AYXC, HCYTOMUTCIBHBLIC 3aHATUA CIIOPTOM. BO'BTOpI)IX,
HaJIM4YME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JIeKIMH. Jlake B TOM ciydae, eciii Obula MpPOIyILeHa
Kakas-1u00 JIeKIHsI, HeOOXOJUMO BO BpeMs ee BOCCTAaHOBHTH (Iiepenucarh ee Ha Kadenpe), 001yMarTs,
CHATH BOBHUKIIHE BOIIPOCHI AJid TOTO, ‘-ITO6I)I 3allOMMHaHUEC MaTcpHraia 6I)IJ'IO OCO3HAaHHBIM. B'TpeTI)I/IX,
NIPY MOJITOTOBKE K DK3aMEHaM y CTYAEHTA JOJKEeH OBITh XOPOIIUil YI4EeOHUK WIIM KOHCIIEKT JIUTEPATYpHI,
NPOYUTAHHOW MO YKa3aHUIO NPENoAaBaTelii B TEYCHHWE CEMecTpa. 31eCh MOXHO 3(¢EeKTHBHO
HCIIOJIb30BATh JIMCTHI OMMOPHBIX CUTHAJIOB.

BHauane cienyeT mpocMOTpPETh BeCh MaTepral Mo cAaBaeMO JAUCIHUIUIMHE, OTMETHTD ISl ceOsl TPy JHEBIE
Bompockl. OO0si3aTensHO B HHUX pa3zoOpaThcs. B 3akmioueHwe eme pas3 IeecooOpa3HO TOBTOPUTH
OCHOBHBI€ MOJIOKEHUS, UCTIOJIB3YsI TP 3TOM JIUCTHI OITOPHBIX CUTHAJIOB.

Cucrematnueckas IMOArOTOBKAa K 3aHATUAM B TCEUCHHUE CEMCCTpa IIO3BOJIMT HUCIOJLB30BATh BpPEMA
9K3aMEHALMOHHON CECCHHM TSl CHCTEeMAaTH3aluy 3HAHUH.

IIpaBu/ia noAroTOBKHU K 3a4eTaM M IK3aMeHaM:

* Jly4me cpa3y COpHEHTHpPOBATHCS BO BCEM MaTepualie W 00s3aTeNIbHO PACIONOXUTh BECh MaTepHal
COIJIACHO 9K3aMEHAIMOHHBIM BOMpOcaM (WM BOMpPOCaM, OOCYXJaeMbIM Ha CEMHHapax), 3Ta pabora
MOJKET 3aHSTh MHOI'O BPEMEHH, HO BCE OCTAIBHOE — 3TO YK€ TEXHHUYECKHE JeTalH (TJIABHOE — 3TO
OpUEHTHPOBKA B MaTepuaie!).

+ Cama MOJrOTOBKA CBs3aHa HE TOJBKO C «3aroMHHaHWEeM». [loJroToBKa Takxe NpeANoyaraet |
NIEPEOCMBICIIEHHE MaTepHaia, U Jake pacCMOTPEHUE aNbTEPHATUBHBIX HICH.

* ['OTOBUTDH «ILMAprajiku» MOJE3HO, HO TOJIb30BATHCS UMM PHUCKOBAHHO. | JIaBHBIA CMBICI HOATOTOBKH
«UIMaprajgoK» — 3TO CUCTEMAaTH3allUsl U ONTUMH3AINNS 3HAHUH 110 JAHHOMY TpeJMETY, YTO caMo 1o cebe
NPEKPacHO — 3TO OYEHb CJIOXKHAsA M BaKHas IJIsl CTyZAeHTa paboTa, Oojee CIOXKHAs M BaKHAs, YeM
NPOCTOE TOTJIOIeHHe Macchl yueOHol nHdopmanuu. Eciu cTyaeHT caMOCTOSTENbHO MOATOTOBHII TaKUe
«IImaprajikm», To, CKOpee BCEro, OH M 9K3aMEHBI c/iaBaTh OyJeT Oojiee YBEpEHHO, TaK Kak y HEro yxke
cthopmupoBaHa 0011ast OPUEHTHPOBKA B CIIOKHOM MaTepHaIe.

* Kak 3T0 HM napajoKcaabHO, HO HCIOJIB30BAaHME «ILIMAPrajoK» YacTo MO3BOJISIET OTBEYAIOMIEMY
CTYJEHTY JIy4Ille IeMOHCTPUPOBATH CBOU MO3HAHMS (TOYHEE — OPUEHTHUPOBKY B 3HAHUSIX, YTO HAMHOTO
Ba)KHEE 3HAHUS «3aTIOMHEHHOTO» U «TYT K€ 3a0bITOro» Mocie cauy dK3aMeHa).

» CHauana CTyJeHT JI0JDKEH MPOJAEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, UTO TpeOyeTcs Mo mporpamme
o0yyeHus: (WM MO MPOrpaMMe JAHHOTO IPENoJaBaTeis), U JIMIIb IOC]E 3TOr0 OH BIIPaBe BBICKA3aTh
HHBIC, XKCJIATCIIbHO apryYMCHTHPOBAHHBIC TOUKHW 3PCHUA.

IIpaBujia HaNMCAHUA HAYYHBIX TeKCTOB (pedepaToB):

* BaxxHo pazoOparbcsi cHauana, KakoBa UCTHHHAA LeNib Balero HayyHOro Tekcra - 3TO MOMOXKeT Bam
pPa3yMHO pactpeie]IuTh CBOM CHIIBI, BPeMs H.



* BaxkHOo pa3zo0OpaThes, KTO OyIeT «unTaTesieM» Baieii paGoThl.

* Ilucate cepbe3Hble pabOTHI ClleAyeT TOrla, KOr[a €cThb O 4eM IHCaThb M KOIZa €CTh HacTpOEHHE
MOJENUTBCA ~ CBOMMH paccykneHussMd. * [lucaTe crnemyeT SICHO M TOHSTHO, CTapasch OCHOBHBIC
MOJIOKEHUsT (POPMYNHUPOBATh YETKO U HEABYCMBICICHHO (YTOOBI M CaMOMY TOHSTHO OBLIO), a TakkKe
CTpeMsICh CTPYKTYPHPOBaTh CBOM TekcT. Kaxaplil pa3 Hago NpencTaBisaTh, YTO BAlll TEKCT OyAET KTO-TO
YUTaTh M €My 3aXOUeTCs COPUEHTUPOBATHCS B HEM, OBICTPO HAXOAWTH OTBETHl Ha HMHTEPECYIOIINE
BOMPOCHI (320HO IMpeACTaBbTe ceds1 Ha MeCTe Takoro uesoBeka). [IoHATHO, 4TO paboTa, HamMCaHHAs
«CTIIONTHBIM TEKCTOM» (0€3 3aroJI0BKOB, 0€3 BBIIEICHUS KPYITHBIM MIPHUGTOM HanOoJee BaXKHBIM MECT U
T, M.), y KYyJbTYpPHOTO 4YHTaTels [AOJDKHA BBI3BIBATH OpE3rIMBOCTh W JaXe JKaJOCThb K aBTOPY
(MCKITIOYEHUSI COCTaBISIFOT HEKOTOpBhIE ApPEBHHE TEKCTHI, KOrJa M JKaHp ObUT MHOH M K TeKcTam
OTHOCWJINCh HWHaye, Ja M CaMUX TEKCTOB OBUIO TOpa3fo MeEHbIIE — HE TO, YTO B JIOXY
«H(}OPMALIMOHHOTO B3pbIBa» U COOTBETCTBYIOIIEIO «MHPOPMALIIOHHOTO MYyCOPay).

* O0beM TeKcTa U pa3IuyHble 0POPMUTETBCKIE TPEOOBaHKS BO MHOTOM 3aBHCAT OT MIPUHSATHIX HOPM.

» Kak coznate y cebs moaxojsinee TBOPUECKOE HACTPOEHHE AJsl padOThl Haj HAYYHBIM TEKCTOM (Kak
HallTH «BIOXHOBEHHE»)? Bo-TiepBBIX, NODKHA OBITH WAes, a OIS OTOT0 HYKHO HAYYUTHCA JHOO
OTHOCUTBCSI K Pa3HBIM SIBICHMSIM M (DakTaM HECKOJIBKO KPUTHYECKH (CBOS HIEsl — KaK HHas TOYKa
3peHus), JTHO0 HAy4YHUThCS YBJIEKATBbCS KAKUMH-TO HM3BECTHBIMH HJESIMH, KOTOPBIE HY>KAAIOTCS B
TIopaboTKe.

Hanee MOHO B3sTh 4TO-TO U3 MP 1o nucuuiuuse, oTHocsmeecs: K KOHKpeTHbIM Bugam CPC Ha naHHOM
IOUCLUILIIMHE

3. CamocTosiTelbHAs PadoTa CTYAEHTOB MO aucuumiune «O0mas M HeOpraHHMYecKas XHMHS»
(bapmaneBTHYeCKHIi (PAKYJIBTET) 1J151 0UHOI (hopMBI 00yUEeHHS

Ne /m HasBanue TeMbl 3aHATHSA Bug CPC
CPC (o Buzam y4eOHBIX 3aHsATHIT) 60
1 Beenenne. XuMuueckne METOIbI UCCIICIOBAHNUS B Hoxnan/yctHoe pedepaTuBHOE COOOLICHHE,
MeJIUIMHE U OHOJIOTHH. pelLIeHUE CUTYaIlMOHHBIX 33134
2 DU3UKO-XUMHUECKUE METOIBI UCCIICIOBAHUS B Joknan/yctHoe pedepaTuBHOE COOOIICHHE,
MeJUIMHE U OUOJIOTHH. pelLIeHUe CUTYaIlMOHHBIX 33134
3 DJeMEeHTBl XUMUYECKOW TePMOTUHAMHKH. Jlokian/yctHoe pedepaTUBHOE COOOILCHHUE,
pelLIeHUE CUTYaIlMOHHBIX 33134
4 XUMHUYECKOE PABHOBECHE Joknan/yctHoe pedepaTuBHOE COOOIICHHE,
pelLIeHUE CUTYaIlOHHBIX 33134
5 DJeMEHTHl XUMUYECKONH KMHETHKH. Jlokinan/yctHoe pedepaTuBHOE COOOIIEHNE,
pelleHUe CUTYaI[OHHBIX 33134
6 Karanu3 Joknan/yctHoe pedeparuBHOe COOOIICHNE,
pelleHUe CUTYaIOHHBIX 33134
7 Y4eHne 0 pacTBOpax dJIEKTPOIUTOB. Joknan/yctHoe pedeparuBHOe COOOIICHNE,
peLICHHE CUTYAIIMOHHBIX 33/1a4
8 OCHOBHBIC TUITBI XUMHUYECKUX PaBHOBECHIT U Joxnan/yctHoe pedepaTHBHOE COOOIICHHE,
MPOLIECCOB B )KU3HEACSATEILHOCTH. pelICHHe CUTYAIIMOHHBIX 33/1a4
9 DU3MKOXUMUSL TUCTICPCHBIX CHCTEM M PaCTBOPOB Hoxnan/yctHoe pedepaTuBHOE COOOLICHHE,
BMC. pelIeHre CUTYallMOHHBIX 3a]1a4
10 OU3UKOXUMUS TTOBEPXHOCTHBIX SBICHUH. Joxknan/yctHOe pedeparuBHOE COOOIICHNE,
pelICHHe CUTYAIlMOHHBIX 33/1a4
11 CrtpoeHne aToMa U XUMHYECKasl CBS3b. Joxknan/yctHOe pedeparuBHOE COOOIICHNE,
peLICHHe CUTYAIMOHHBIX 33/1a4
12 Xumusi OMOTCHHBIX 3JICMEHTOB Joknan/ycTHoe pedepaTHBHOE COOOIICHUE,
pelleHUe CUTYalMOHHBIX 33/1a4, MOJr0TOBKa
KPYTJIOro CToJa
CPC 1o mpoMexyTO4YHOM arTecTanun 34 IToaroroBka k 3K3amMeHy
CPC (UTOI'O) 94

4. KpuTepum OULEHMBAHHS CAMOCTOATEIbHOH paldOThl CTYAEHTOB MO AucHUIIMHe «OO0mas u
Heopranm4yeckasi Xumusp» (¢papmaneBTudeckuii pakyJbTeT)

CamocrosTenpHas padoTa CTYACGHTOB IIPEAyCMOTpPEHa INporpaMMoi Juisi Bcex (opm oOydeHHs U
OpraHu3yeTcsl B COOTBETCTBUH C paboueil mporpaMMon TUCHHUILTHHBL. KOHTpPOJb BHIIOJHEHHS 33/JaHUIN
Ha CPC ocymiecTBisieTcsl MPENoAaBaTeIeM Ha KaKIOM TPAKTHYECKOM 3aHIATHH.

‘Ouemca ‘KpnTepnn OLEHKH




3auTeHo

BrICTaBIsICTCS CTYACHTY, €cii paboTa BBIIOJHEHA CAMOCTOSTEIBHO, COJACPIKAHHE COOTBETCTBYET TEME
MCCIICAOBAHMSA, O(GOPMIICHHE COOTBETCTBYET IPEIBSIBISIEMBIM TPEOOBAHUSAM M CTYACHT MOXET KpPaTKO
MOSICHUTH Ka4eCTBEHHOE COofepKaHue PabOoTEHI.

He
3aUTEeHO

BricTaBisieTcs CTYACHTY, €CJIM UMCIOTCA IPU3HAKU OJHOI0 U3 CJICAYIOIHUX IMYHKTOB!: O(l)OpMJ'IeHI/Ie HC
COOTBETCTBYCT MPEABABISICMbBIM Tpe6OBaHI/IHM, COACPIKaHUC paGOTLI HC COOTBETCTBYCT TCMEC, CTYJACHT HE
MOXKET ITOSICHUTH CONECPIKAHUE pa60TLI, HE MOXKET OTBETUTH Ha ITOCTABJICHHBIE BOIIPOCHI
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